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MPEAMCNOBME 


OcnosHoi TeHLeHuMeH Pa3sBHTHA THpOSHepreTHKH AB- 
aseTcn co3waHHe arperaTos Oosburoi e_MAMYHOM MomHO- 
ctu. B CCCP yxe xelicrsyiot arperarst KpacnospcKolt 
TSC momuoctpio 508 MBr, arperarst Bparexoit TOC ume- 
nu 50-aeTaa Beauxoro OxraOpa Mouynocrbio 225 MBr, 
arperatst Hypexckoli T9C mounocrbw 300 MBr. Crpout- 
ca Casno-Illymeuckan TOC, wa Koropoi Oyayr ycraHoB- 
MeHbl arperatH MoutHOcTbiO 640 MBr. Tip rakux Kpyn- 
HbIX CUHHHYHBIX MOULHOCTAX HaMe2KHOCTh padotpt at aad 
TOB ipHoGperaer OcoGo BawsHoe sHayeHHE. 

OxnHum H3 HaHGosee oTBeTCTBeHHbIX y3n0B rHApoarpe- 
Tata ABMACTCA NOANATHHK. 5] KPYNHUX BeprHKavIbHbiX 
arperaTax NOAWATHHKH BOCIIPHHHMAatoT OrpoMHylo Harpy3- 
Ky, CKJaXbIBaloulyioch HS Beca BpalawlulHxca uacrell 4 
peakUM BOX Ha padouee KoNeco TypOuHH. Tak, Ha TOD- 
marauKa arperatos Bom«cxux TOC umeau B. VM. Jlesnua 
u umenu XXII cpesma KIICC aeitcrsyer narpysKka 29,0 MH 
OreuecTBeHHBIMH 3aBOMaMH CO3MaHH NOANATHHKH paswHu- 
HOH KOHCTPYKUMH, paGoTaiomMe B GOADUIOM AManasoHe Ha- 
Tpy30K HW OKpyKHBIX ckopocreli, Ha THApOarperaTax pasHblx 
‘ramos. OqHako NpU Mepexoze Ha BbICOKHE OOMIMe H YILeNb- 
He HaPpy3kH H MPH YBeAMYeHHH PasMepOB NOANATHHKOB 
BOSHHKIN SHAYHTeMbUbIC 3aTPYIHeHHA BUX padoTe. 

B npomecce akcnayaTalun, Tocme npoBenesua pAwa Ha- 
TYPHBIX HCHbITAHH, yhatoch B GonbuMHCcTBe cay4aes O6ec- 
HeyHTb AocraTOYHO HawemwKHyIoO pa6ory NOAMATHHKOB. Onna- 
KO HECMOTpPA Ha 6onpliice BHUMaHHe, ylemaemoe B nocaex- 
Hne TOLb! NOLNATHHKAM, TipoBesenne pane nenbiranvit Hu 
BHCAPCHHe HOBLIX KOHCTPYKTHBULIX pemeHHi, BONpoc oGec- 
MeveHHA HakexKHol paboTbi NoLWATHUKOB, OCcOHbeHHO AMA 
KPYNHEIX BepTHKabHbIX arperaTOB, OCTAeTCA upesBhiyait- 
HO AKTYaJIbHbIM. 
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Hecmotps Ha BaxkKHocTs npo6sembI, TexHNUeCKO muTé- 
PaTypb No NOANATHHKAM HMeeTCH OUCHS MAO, OCO6eHHO NO 
BOMpOcaM HX 9KCiiyaTaunn. B wacrosulel KHUre Ha OCHO- 
BaHHH ONbITa SKCMyaTalMH uM HaTypHbIX UcHbITaHHl pac- 
CMATPHBaeTCa pa6ora TOAUSATHHKOB Pa3sMYHbIX THHOB, OT 
PaHHHX KOHCTPYKUMH AMCKOBLIX NOMMATHUKOB Ha MpyxKuH- 
HOM OCHOBaHHY JO COBDeCMeCHHLIX KOHCTPYKUHA HOLTATHH- 
KOB Ha BbICOKHe Harpy3ku. OcHoBHOe BHHMaHHe yZeeHo 
BOMpocaM 9KCIIyaTalHH MOANATHUKOB, KOHCTPyKTHBHOMY 
yuIyuWeHwio UX, BbipaGoTaHHOMy B Mpolecce 9KcnayaTa- 
WMH, paspaOoTke passHyHBIX ycTpolicTs H NpHCHOco6eHHi 
AIA peryTHPpOBKH HaCTpomKy MOAMATHHKOB. 

OrgenbHo PpaccMOTpeHbl cHocoépt KOHTpOWA Harpy3Ku Ha 
CerPMeHTbI MOANATHUKOB, KONTPOJIA H YAYYWeHHA COCTOAHHA 
3epKasbHolt TIOBEPpXHOCTH AHCKa, ONpesAeeHHA H yCTAaHOB- 
KH OMNTHMAIBHBIX 3HaueHHit SKCICHTPHCHTeTa CefMeHTOB, 
opranv3ailun addextuBnoro TemmepatypHoro = KONTpoas, 
o6nerueHiat padorst MOANATHHKOB MPH MWyCKaX H OCTAHOB- 
Kax. Ocpeille TakxKe BOMpOc MPHMeHEHHA HOBbIX MaTepHa- 
JOB B NOANATUHKaX. B KHHTe HCMOMb3OBaHbI B OCHOBHOM 
pesyabratbi pador, mpoBeyxenubix apropom B OPFP9C. [pa 
MCHOMb3OBaHAH APYUX MaTepMadOB LaHbl CChWIKH Ha COOT- 
BeTCTBYIOMNe JHTepaTyPHbe HCTOUHUKH. 

Kuura Meer npakruyeckHi Xapaktep. Bonpocni TeopHa 
THApOAMHAaMHYeCKOH CMa3KH HM pacueTa MOMMATHUKOB B Heit 
He paccmarpusaiorcs. [Ip xeaHHH YHTaTedb CMOxKET T0- 
SHAKOMHTBCH C 3STHMM BONpOCaMH B HMCIOLMXCH Tpylax 
[JI. 17, 22, 28, 42, 45, 52]. 

Tlockonpky Aanad KHHTa aBaAeTca MepBoli 6oabmolt 
pa6oroli, nocBamenuoli. cnetMarbHO HOANATHMKAM THApoar- 
PeraToB, BO3MOXHO, 4TO OTMEbHbIe BOMPOCh! B Heit OcBeuse- 
Hb HefocraTouHo nomHO. ABrop Gyzer mpHsHaTeneH 3a Bce 
gaMeqaHua H MoxKeMaHHA, KOTOPbIe caenyer HalipaBrATh 
mo ampecy: Iil3114, Mocxsa, M-114, Wmosozaa na6., 10, 
Vi3y-Bo «Suepruay. 


Asrop 


Yactb nepsas 


KOHCTPYKLUMM NOANATHVKOB 
PA3SJIMYHbIX TAMOB M OCOBEHHOCTU 
UX PABOTbI 


Fnaea nepsas 


NOC ANATHKKK HA NPYYKMHHOM OCHOBAHMK 


{-4. BACKOBLIE NOANATHHKH 


Ha revepatopax HeKorophix qopoennnix TSC (Hus- 
cxast HI, Cxomnenckaa, Kanaxepexasa u ap.) yetanoaaens 
NOANATHHKH OMCKOBOrO THMa. OXH coctoaT u3 mByx Mu- 
CKOB; BepXHero, Bpalllaiouleroca, sakpenenHoro ua cty- 
UHC HOAMATHHKA, H HWKHErO, HeMOBHXKHOTO, OOmHUOBaH- 
Horo 6a66uToM, onupaiomeroca Ha 6orbUoe uncaO uy: 
AWHAPHYeCKHX TipyaHH (pwc. 1-1). Bepxauh muck 
(puc. 1-2) umeer Ha cBoeli pabouelt HOBepXHOCTH payn- 
QJIbUbIe KawABKH, Cy KAlMe AIA yayWeHuA WMpKyA- 
UHH Macia; HWKHHA (puc. 1-3) umMeer TaKxe paquaapubie 
Ke@NaBKu, KOTOPLIMH OH PasGHT Ha CelMCHTHI, H OHH CKBO3- 
nol paqvanpupit paspes. Cermenrbl sanurs 6a66uTOM. 
Unaunzpwaeexne mpyxuut, a KoToppre onmpaercn HHX%K- 
uni AMCK, MpempapuTerbNo satanyTiN c ycunneM, paBubim 
paouemy ycuamw. 

Teopetuueckoro pacueta nognsTHuKa TaKoro Tuna HCT, 
Ero pa6oty ¢ nekoroppim npw6nwKenuem MOXHO TIpHHATS 
aHanoruqnoit pabore cerMeHTHBIX nognaTHuKoB, onucaH- 
HBIX B {JI. J]. 

Ms ra6a. 1-1, rae upupexenst ocHosibie MaHHbie nO He 
KOTOPBIM MHCKOBLIM NOAMATHHKAM. Ha !IpyAXHHHOM OCHOBa- 
44H, BUMHO, YTO NOMMATHUKH 9TOTO THNa paccuHTaHbI Ha 
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Pre. 1-2, Bpaniarutalics quck nox- 


1-1, Duckossit Nomnsraax Ha Mpy2k4HHOM OCHOBAaHHH. 


Puc, 


nATHKa, 


Puc. 1-3. Henogswxuntii auck nognsTHHKa. 


pa6ory mp cpewnell ykenbHok Harpyske 2,0—3,0 Mila 
H HMCIOT CpaBHATeIbHO HeGovIbIIHe PasMepbi: HapyxKHBUL 
AuaMetTp AucKa O6BI4HO He MpeBblumaer 1,5 M. 

Tlonpirka TiPHMCHHTb AHCKOBbIE NOANATHHKH Ha 6onb- 
mlee ylenbHoe Aapienve pu 6o/bUWHX pasMepax He Mana 
MONOKATeMbHOTO pesybTaTa. Tak, Ha Tukpoarperarax 


1B xuure Jab! eQHHHUb Qu3HYeCKHX BeAWGHH B COOTBETCTBHA 
¢ gelicTpyiomum rocymzapceTseniiim crangzaptom «Egunuun uswieckux 
Beauty (cucrema Cli). Pacnpocrpanenibie B UpakTaKe e7HHHUL H3Me- 
PeHHA, MOLJeKAlMe HIbETHO, CHeMyeT MepesOLHTb B COOTBETCTBHH 
C qaHHolt TaGanueli: 


Exuaaya 
Sa Suatenne 8 eqnanyax CH 
Hanmenosanue | Odcsuarenne 
Cuaa, nec 

Towna-cuara Te 9,8-10H=9,8 KH~ 10 KH 
Kuxorpaaccuna KIe 9,8H= 10H 

Moment cue 
Kuxorpamm-cita-merp KTC-M 9,3Hem 
Tona-cuna-merp Tet 9,5 KH-M 


Tapacine, uanpaxenne 
Kuzorpasot-cuina a Keanparaeitt 
caxramerp 


Kre/ent 9,8-10¢ Mlaw0,1 MMla 


Alwenposcxoii TOC umenn B. H. Jlennua nepponayaspno 
ObuiM YCTaHOBJICHbI NOAUATHHKA AHCKOBOrO THA Ha mpy- 
2KHHHOM OCHOBaHHH C BHEIWHHM AHAMCTPOM AMCKa OKOAO 
2,3 M, paccunTaHHble na nomHyIo HarpysKy 10 MH w yaeab- 
nyo narpysxy 3,5 Mila. Sra nognsTHukd Oka3amich Hepa- 
SorocrocoGHBIMH H ObWwIH SaMGHEHbI CerMeHTHBIMH MOaNAT- 
HHKAaMH Ha 2%CCTKOli BUHTOBO! OMope, 

HegoctatkoM MoAMATHHKOB AMCKOBOrO THNAa sBAReTCH 
CAOAHOCTH NOMTOMKH TPYIWMXCH NOBepXHOCTeli, BEIBEPKH BbI- 
CorkKOro NowowKeHHA NpyxKuH H np. B aKcusyatanun upy 
paGote ¢ MaJIbIMH Y/leJbHDIMH Harpy3KaMH OMIATHHKH 
M4CKOBOTO TuNa BeAyT ceGaA pasanyno. Ha HeKOTOpbIX cTaH- 
WHAX OHH paGoTaloT BomHe yAOBJeTBOpHTembHO. TaK, Ha 


Ta6auna 1-1 
Ocnosnoe Janne Ouckosllx nodnAnHUKdS Ha NpyoKuHKOM 
OcHhosanua 
TH aposaerrpocraimua 

5 cae § aa 

Taj 7 oo) Be | 8 £5 
a 2 | & | Fae] Sas] e22 
3 #1 Sg8| S28] e505 
B | 8 | 832 | s28| £32 
= | 8 | £86| 528] 288 


Oomas warpyska, MH»... 
Yneapnaa narpysxa, Mila... 
Uneno cermenton HwmKHero jucKe 
Hapyxusiii ~uametp aucka, Me. . 
Buytpennnii juamerp yucka, M . . 
Cpennaa oxpy>xHaa cKopocth, m/c 


Cxonuerckol TOC AHcCKOBbIe NOMMATHHKU MPOMOAKUTEMb- 
Hoe BpeMA paboraloT 6e3 mabpoBKu. TlopepxuocTh Oa66nTa 
xXopomo mpupadotanacb. Jluuib HHOrAa_ Tp KatlMTaJbHbIXx 
PEMOHTHBIX JeaaetTca Jerkad «pa3OuBKa» OadOuTa y cOera- 
101MX KPOMOK HM Y BHYTPeHHHX KpaeB CefMeHTOB HHKHEerO 
Aucka. Temnepatypa Tela NAT (HY*KHErO AMCKa) He Mpe- 
BbillaeT 60°C mpH TemMepatype Maca B BaHHe 29—35°C. 
Hukakux NOBpeKMeHHH NOMIATHAKOB HE OBIIO. 

Ha apyrux TOC na6sioqanoch nosbiueHne Temuepaty- 
pbl AUCKOBLIX NOAMATHHKOB_OTebHbIX arperaToB. Tak, Ha 
TSC Husckas IIL temneparypa noqusrunka arperara No 2 
NOBblualacb 10 79°C mp Temneparype macaa 42°C, 
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Ha Kanaxepcxoi TOC remnepatypa mucKosbix nogmat- 
HUKOB MoBbIlatach Ha arperate Ne | po 71°C (remnepa- 
Typa Macaa 49°C), Ha arperate Ne 3 no 74°C \(remnepa- 
Typa macsta 50°C), Ha arperate Ne 6 go 75°C (Tremnepaty- 
pa macaa 57°C). Ha POC Ax-Tene temmepatypa auckosoro 
MORNATHUKA NOBbINaTacb Zo 81°C, 

Takoe NosbilieHue TeMNepaTypb! NOANATHHKa XOTA H He 
BeO K aBaPHU, ABIANOCh HELOMYCTHMO BbICOKHM H CBHe- 
TEbCTBOBAO O HEMOCTATOUHOM 3amlace Hame*KHOCTH. 

TlourH Bee ReitcrByioujue MOANMATHHKA ANCKOBOrO THI—a 
B Mpowecce SKCMyAaTaHH NperepnedH KOHCTPYKTHBEbIe 13- 
MeKeHHA, PeKOHCTpyKUHA Beach B ABYX HalpaBsleHHAX: a) 
yayumeHne KOHCTpykuHH CaMoro NOAIATHHKa, 6) yayyme- 
HHe CHCTCMbI CMa3KH H OXJaxKeHua. Ha uexotopbix TIC 
PCKOHCTPYKUHA NMOAUATHHKOB CBOMMIaCh K He3HaYHTesb- 
HbIM H3MCHCHHSM, CBSSaHHLIM C YAYYWCHHeM WApKY ALMA 
MaCJla B TOMMSTHAKE H eTO OXTaKReHUA. JIA 9TOrO yBearu- 
YMBaHCh MaCJONPHEMHBIE CKOCHI, paclJHpAAHCh pauanb- 
uble Kanadbl Wucka wu 7. 2. Hanpumep, Ha AMCKOBDIX O- 
naraukax TOC Huscxas II] Gpwia yBeimuena mupHna pa- 
TMaIbubIxX KaHavloB HeTOBHKHOFO WucKa c 20 no 60 uM, 
yseauyenbl saxogubie dbacku uw yaenst 12—17 npyxun 
H3-OX AMcKa ANA YIYYWeHHA WHPKYIAUMH Macaa. Ora pe- 
KOHCTPYKIMA Mala CHMKeHMe TeMMepaTypbl NoANATHHKOB 
na 6—10°C. Ha uexotoppx TOC aznckospe noanmTanKu 
uperepieiu Oomee cynectbenupe mMepezeann. Tax, na TIC 
Ax-Tene aucKospiit noqnATHHK Obla npespamenH B cermeHT- 
Hb NyTEM NOAHOH paspeskn nenozBHxKHOrO AHCcKa. Bown 
BLINOJHEHb! CleyOuMe padoTHl: 

HENOABHKHDIM MAMCK paspesall Ha BOCEMb CerMeHTOB 10 
HMeBIIHMCA KaHaBKaM; 

Ha BpatjawoulemMcs MHCKe OblIH yRameHbl paqManbubie 
Kanapku rayOunok 10 MM wu AucK oTuMMpoBaH fo 9-ro 
KJlacca YACTOTHI; 

AJ COXPANeHHS MeH3MCHHLIM BECOTHOTO momo%KeHHA 
poropa arperara MexKay crynuuelt nate nH BpaularouluMcA 
AucKoM Gpivia ycranoBdena TOUeHad MpoKAagqKa TOAUMHOL 
10 uu; 

Aan oGecnereHuA SKCIeHTpUCHTeTa cerMenToB. H3-NoL 
HaGeraiouleli KpOMKH Kaxkoro cermenra Oblda yhancna 
wacTb IpykuH; ; 

TAA ylepKawHs CefMeHTOB OT CMCIICHHA TOA KaxKbIM 
CefMeHTOM B OCHORAHHH MATH! OblIO ycraHoBeHo mo Aba 
wirudra. 


flocne stot PeKOHCTPYKUHU TOANATHAK U3 iucKoBoro 
lipeppaTHica B CerMeHTHHIA C OMHPpaHHeM CerMCHTOB Ha 
npyxuusl. COopka NOANATHHKA Oba MpOUsBeAeHa Ha MOH- 
TaxKHOH TOWLaLKe, BbIBepeHO BbICOTHOe NoMO*KeHHe Mpy- 
XKUH, MOLOPHaHL! TOBepXHocTH. TpeHHA, WoLmMabpeHbi cer- 
MeHTBI 10 3epKany. 3aTeM TOANATHWK cOOpadH B MacJO- 
Bale H IpOBeJH OKOHYATeMbHYIO MOATOHKY TPyWLHXca O- 
BepxHoctei Mlyrem pala MpOKpyToK arperaTa (pu cmasaH- 
HBIX CayOM TPYMLHXCH NOBepXHOCTAX) MH MomMa6poBoK. 

B pesybtare mposexeHHow pekoucrpyKuHn Temmepary- 
pa NO_NATHHKa CHYSHIacb C 79—81 no 64—65°C, rt. e. Ha 
15°C, Takan pexoncTpykiua AUCKOBOrO NOANATHUKA Hav- 
6onee ohipextwsua, Ho Tpe6yer oSpa6oTKH meTalel B 3a- 
BOJICKHX YCJIOBUAX. 

PexoncTpykuua NMOLMATHHKA, aHalOrHunan omucaHhoki 
BHU, 6biIa MpOBeeHa Take Ha Mawom arperate Hw«KuHe- 
cpupcKoi TSC. Ona Spita BbisBaHa HeOOXoAUMOCTHIO oG6ec- 
TeveHd pepepcHBHo padorsi arperata, a He cooOpaxkeHH- 
amu yayuuenua Temmepatypxoro pexuma. [uckosbilt non- 
TIATHHK Obit mepeyenan B CerMenTHbiit. Ha cermentax OniH 
CHeaHbl MaCJIOMpHeMHbIe CKOCbI C ABYX CTOPOH, a TIpy2Ku- 
Hb paciOJIOxwKeHbl NOR ce€rM€HTAMH PpaBHOMCpHO. Tlognar- 
HHK UCIbITaH Tpu PAMOM H OOpaTHOM HalipaBteHuAax Bpa- 
eHHA H HakexKHO pa6oraer B TeyveHHe psa WeT TPH TEM- 
nepatype cermentos 40-—45°C. 

TlonnaTHuKu AucKoporo THMa, Kak mIpaBaslo, HMevIK CAOK- 
Hylo CHCTeMy cMa3kH H OXJlaKLeHHA, o6beMHHCHHYIO Cc CH- 
cTeMOli CMa3KH V OXJaKMeHUA HaNpaBAAIOMAX NOAWNTHH- 
KOB reHepatopa. 

Ha puc. 1-4 noKasaHa cHCTeMa CMasKH H OxaxKeHHA 
onop Masioro reHepaTopa Kanaxepckolt TSC, Tranaunaa ana 
arperaToB Takoro = THIa. CucreMa CMa3KM — 3aMKHytTaA 
¢ BHewHel MUpKysauHeH. Maco wacocom J sa6npactea 43 
bunsrp-Gaka 2 H yepes Macalooxnaquretbuble KonoHKH 3 
nofaerca B Koaexrop 4, orkyka pacnpememneTcs B BEpX- 
Hit “ HWKHMI HanpaBaToNMl NOAMMMMNKH TeHepaTopa H 
Banny noanaTauka. M3 Bann TOMNATHHKA (copmentenHOro 
¢ BepXHAM reHepaTOPHBIM MOMMWHMHHKOM) H BaHHbl HHKHe- 
TO reHepaTOpHOro NOAMHNHHKA MaCiO CAMBaeTCA B unprp- 
62K, ocae “ero WK ToBTopsetcs. Kpome BHeLIHHX Mac- 
NOOXMAMUTEAUBIX KONOHOK MMeiOTCH MacmooxwanuTenH 5 
B Bane NOAMATHAKa. 

Takat cHCTeMa CMa3KH clOKHA HW Tpedyer cmenHadb- 
HOFO YXOLa M MONOMHHTeMDHBIX 3aTpaT sHeprun. Tlostomy 
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na Kanakepcxoi TSC orkasamnch oT pueminell cHcrembt 
WUPKYAANHH Macna: BHCIMNHX MacnooxTaAuTerel, CMHBHOTO 
Gaka, :buHTpOB, MAacCMOHAcoOcoB, MACAAHBIX tpy6 4 mp. 
Vcnsiranus, mposenenupie OPPPSC na OHOM MasOM H 
omuom Gosbmom rampoarperate Kanaxepcxolt TOC, moKa- 


Puc. 1-4, Cxema cHcTemst eMasxit 1 OXaa:KAeHHA OOP Nazoro retepa- 
ropa Kanaxepcxoit TOC 40 pexoncrpyKuny. 


1 —macnonacoc; 2— duabrp-Gax; 3— Macxooxaaaurersuan KonORKa; 4 — KomIeK- 
Top; J Maciooxaanurers; 6— nOunaTRuK; 7—BepxHAR TenepaTopasi noAWAM- 
nuk; 8—HiKHH redepaTopHbifl NOZUIHTHNK, 


3aJ1H, YTO pOwb BHELIHAX MacaooxnaauTerelt B pabore To- 
HATHHKa CPaBHHTCAbHO HeBeAHKA H OT HX MOXKHO OTKA- 
3ATLCH MpH HeKOTOPOM YCHJIeHUH BHYTPeHHAX MACTOOXMa- 
nurenelt. 

Pekoncrpykuua cHCTeMbl CMA3KH H OXNaKAeHHA ObIIa 
ocymecraaewa cnenylomam o6pasom. B paHHe moamaTHuKa 


WH 


Obl ycTaHOBJeHbl HOBIE MaCIOOXJaHNTeIn WH Tpy6ni m10- 
Wayd Macsia orksmouenbl. Bo Bryike MATI Obi MpocBepse- 
HbI PaHadbHble OTBCPCTHA, B PesyJIbTaTe Yero BTYNKa MPH 
BpalleHHH, NelcrByA Kak WeHTPOOeXKHBI Hacoc, crama To- 
WaBaTb MACHO K BEpXHeMy reHepaTOPHOMY NOMWANHHKY, 3a- 
Oupax ero 43 BHYTPeHHel NOMOCTH MaCHOBaHHbI MEX LY CTy- 
nuuei H BbIroposkoh. Tpy6bi oxayn Macaa B BeEpXHMit Te- 
HepaTopHbllt NOMWHNHAK TaKxKe OblaH oTKOUeHDI. Hesa- 
BHCHMa# CMA3Ka H OX/a2KTeHHe HMXKHerO reHepaTOpHoro 
nOLWHMAKKA Shinn OGectieyeHb! C MOMOMIbIO BpaLaloulelica 
MaCIAHOM BaHHbl u AByx Tpy6oK IIuto, nogaiomHx Macao 
B BEPXHIOlO YaCTh NOAUIHMHHKA. 

B pesyaprare mposelennol peKoneTpykuHH 3HayHTedb- 
HO YIpPocTHAach SKCIAyaTaluA CHCTEMbI CMA3KH HU OXIaxK- 
Hews onop revepatopa. Bea. sHeWwHAa CucTema WHpKysA- 
IlMH CMa3KH C HaCcOCaMH, OXa¥TeMAMH, PUbTPaMH HW Wpy- 
THMHM YalaM4 Oblia AMKBYAMpOBaHa, Hayexkuocrb padorbt 
arperaToB TOBbICHJIaCb. CymecrBeHHbix H3MeHeHHH Temmle- 
patypbl MOLMATHHKA YKa3aHHaA PCKOHCTPYKUMA HE BbI- 
3Bavia. 

Avanorn4noe ympomenve cucrempl cmMasKu onop arpe- 
rata O6bi10 upouspeneno Ha Cxognenckolh TSC, Ha 
prc. 1-5 noKasana cucrema CMasKH OH 10CJIe PCKOHCTPyK- 
uuu, Cxema CMaskH B O6ULHX uepTax ahHawOrHyna MpHBeweH- 
Hol na pue. 1-4, 3a ucKmioueHHemM Toro, uTo Ha Cxo_HeH- 
cxoli TSC ue 6pi10 Baemunx oxnaqureaei. Ilocne pexou- 
cTpyKWHH NONATHHK crant pa6oTaTh Cc NOcTOSHHHM 
o6%eMOM Macna Ges BHeMHeli upKysamHn. CMasKa Bepx- 
Hero renepaTOpHOroO NOMMAMHHKA CTrana ocylecTBASTECA 
AByma Tpy6kamu Tluro, ycranoBeHubimMu y Bpallalomleroca 
aucka nognatauxa. [Ip nycke arperata BepXxHuii renepa- 
TOPHDIt NOMWMNHHK HawMHaer pabotaTb Ha OCTaTOUHOH Ma- 
CAAHOM MeHKe, CMa3Ka MOCTyNaeT TOAbKO HOCHe TOTO, Kak 
arperaT pa30BbeT AOCTaTOYHYWO YacTOTY BpallleHna. 

Cuctema cMa3kH HHMKHerO reHepaTOpHoro NOAMMTHRKA 
o6vequHeHa co cMasKo ToxWMNHHKa Typ6uHbI. 3y6uarbre 
HacOcbl HOLUIMMHUKa Typ6HHbI C MpHBOAOM OT Basa arpe- 
rata Mofaior MacIO B KOJIeKTOP, H3 KOTOporo OHO MocTy- 
naeT B 06a 9TH nommHNHHKa. IIpH noxaye uMMyvipca Ha 
mycK arperaTa BKUOUaeTCA PesepBHbIii syOuaTbIi Hacoc 
¢ 3JICKTPONpHBOXOM, OGecteyHBaionlMit CMaskKy MomMHNHH- 
KOB B nepBalit MOMECHT, KOP{a HaCOCbl C IIPHBOJLOM OT Balla 
elle. He paGoraior. Cneyuasbxoro OXJ1awKLCHHA MaCJIa B CH~ 
creMe TypOMHHOrO H H¥aKHeErO reHepaTOpHoro No_MMNHAKA 
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net. CxeMa CMa3KH Tlocwe peKOHCTpyKUMM cTaqa 3HauH- 
TeaIbHO MIpOUle HW yOOHee B SKcIyaTallaH. 

TlonnaTruvxn fucKoporo THIa Ha Mpy’KHHHOM OcHOBa- 
HUH YcTaHOBJeHbl Ha pALe KPyNHbIX BePTHKAIbHBIX Hacoc- 
HbIX arperaToB. Bbiia mpoBeyena PeKOHCTpyKUMA CHCTeMBI 


Puc. 1-5. Cxema cHcrembi cmasKH omop ruapoarperata CxognencKoa 
rac, 


a 5 2 ft 
a@—a0 pexonerpyxunn; 6—nocne pexonerpyxnua; I —macnouacoc: 2 — canpxoft 
Sax; 2 waitopruil, Gak; 4—Koaackrop; 5—Npomexyrounbiit | duaiwTp-6ax; bo 
wiecrepenaTui Hacoc C'TPHEOZOM OT Bada; 7—nonlatHAax; 8 — pepxunlt rene 
daropauit nonummy: 9—ilnKENi TenepaTopnMit nomumaneK; 10 — TypOuRE: 

nogmmnumK; J! —TpyGxa Tuto. 


CMa3KH HOAMATHMKOB H MOMWIMIHHKOB TaKHX HACOCHBIX 
arperatoR, avasor#aHas OMMCaHHOM PCKOHCTPYKUHH CucTe- 
Mbl CMa3KM Ha ruppossextpocranmuax. B [JT. 32] npupene- 
Hbl pe3yAbTAaTb TAKOH PCKOHCTPYKWMH Ha HaCOCHDIX CTAH- 
WMAX KaHasia uMeHH Mockebl. 

Ha nexotopnix [TOC WApKyiAWHOHHYy!IO CHCTeMy CMaSKH 
HOAMATHHKA MU NOAMMNHUKOB TeHeparopa peKOHcTpyHpoBa- 
au, OObeLHHHB ee C MacuAHOM cHcTeMOll perytHpoBaHuAa 
rHApoTypOuH. Tak, ua arperarax TOC Husckast It Ha, 
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Ha CMaaky sa6upaerca ua HanopHoit Maruerpasm macaona- 
nopHolt yeranorku (MHY), nocrynaer p KOJCKTOP, a HS 
Hero. pacipelem#eTCA B BaHHY TOAMATHHKa, B BepXHHit u 
HuKAHH reHepaTopabe nonmmmauKn. Us Hux orpa6boran- 
Hoe MaciO HocTyNaeT B CIMBHOH Oak H Manee B caMBHYyIO 
Maructpaib MHY. 

B uacroamee spema nognatHuxn guckosoro runa na 
MPpyXHHHOM OCHOBaHHH He HsroroBamorca. Hazexnocth 
paOorbl cyWlecrByIOWWX NOANATHUKOB Takoro Tana MoxKeT 
OvITh NOBDIMeHa NYTeM peKOHcrpyKnMu, ONNCAHHOM BLILTE, 


4-2, CENMEHTHBIE MOZINSTHKKK 


Ha arperarax paga ruzposmextpocranuuii. Conercxoro 
Coosa ycraHonnenst cermeHTHHe NONATHHKH Ha IIpyxKHN- 
HOM OcHOBaHHH. B OcHOBHOM 9T0 NOAUATHHKH 3apyOOKUbIX 
pups. Tax, ua TOC Tomyuickok, Osepuoii, Csuctyxnu- 
cxoli, KeryMcxoit 1 HeKoTOpHX ApyrHx YcTaHOBJeHbI Takue 
NOMMATAMKH WBecKOA pupmpr ASEA. Ha puc. 1-6 noKa- 
Sa cerMeHTHbI NOMNATHHK Ha fpy2KHHHOM OcHOBaHHH, 
yerauosnenupiit Ha renepatope PiomymcKol FIC. 

Bec spamaromnxes uacreit arperata Mepegaerca yepes 
erynuny J, nocaxennyro Ha Bas, Ha cermeHTs 2, Cermen- 
Tos Bocemb. Kaxauiit cermert onmpaerca ua 24 cnupasb- 
Hble Tpyxauer 3, yeranopsenusie ua naure 4. Tonnarunx 
coBMeleH C HallpaBJsioNlHM noxMmMnHKOM 5, cermMeHTEL 
KOTOPOrO pacnoNO*KeHbl BOKpyr crynuupr . 

Onmpaitne cermMenton na Gomsutoe uneno mpyxun cos- 
AacT NOBbIUEHHYIO SiacTHuHOCTh, croco6crBywmyl0 BEI- 
PaBHABaHMO Harpy3ku Mey cerMewtamu uw cruaxKHBaHHIO 
HyAbeauHii, ROSHHKaloMux MpH pabore arperata. Tpyxuny 
PachoMOAKeHbl Ok cerMenTOM cuMMeTpH4HO. UTobE coa- 
Hath NMOMOKATeIDHLH TaHreHyHaAbHEt SKCKeHTpHCHTeT, 
co cOerawmleli croponbt cermMeHta cylemaHa crymeHbKa. OKc- 
WeHTpucuter coctapaset 8%. Macaonpuemabie cKochl Ha 
CerMEHTAX BBINOMHCHb! OCH HEOOMbINMMH, WUpKHOl Bcero 
5 mm. IIpakruyecku sto sakpyruienue HaGerajoulel Kpom- 
xu. B paccMarpusaemof KOHCTpyKuNM HeT WHcKa Tomar 
unka. Bpartarouielics nosepxuocrsio TpeHHa (Tak HasbiBa- 
eMoli sepKambuoli MoBepxHocTHIO) ABAMeTCA HHKHAL MOBepX- 
HOCTh CrymHitel, OOpa6otaknaa mo 9-my Kulaccy YMCTOTHI, 
Oco6uit unTepec B aTHx nog_naTHMKax MpencraBaaer cH- 
cTema cmasKu. Uupkyaauua macaa o6ecneynpaerca Hacoc- 
HEIM ZeiictBnem 24 panuanbHux Katanop 6, mpocnepmeHHElx 
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B CTyMuLe. To Ham Macho pid pacbibaércal B KoumbIeBy!O 
HallopHyio Kamepy 7, H3 KOTOPOH GaCTb Macaa moctrynaerT 
K HalipaBabiwemy NOAMMGHHKY, a 3aTeM BHITeKaeT B Ma- 
CJIAHYIO BaHHy; 6ombilan 2%e UaCTb MacjIa NoctymaeT B Ka- 
Mepy ropsucro Macaa 8, a u3 Hee no Tpy6aM B regres 
BuTedn puTpsl, cTonltve CHapyxKu MaCJIOBAHHBI. X- 
waxienHoe Maco no Tpy6am JO noxaeTcH B KaMepy XO- 
HomHoro Maciia 9u TO KaHaJly MexwKILy cerMeHTaMH — BO 
seacbiBaiomyio Kamepy /1. B Bane Hog_naTHuKa HMeeTCA 
pH meperopoxoK u yiuoTHeHHit 12, oOecteyHBalONHX He- 
x € YCOBHA My oreKaHHA Macwla. 
ee peti Mla, seanensenos B KaMepe abqennst i & 
B Tpy6axX BbIXOQa Maca HaCOcHbIM AeHcTBHeM panuaabnix 
oTsepcrHli B cTyMuMe MpH ee Bpallenun, C 4ocTaTOUHOH 
CTeNeHbIO TOUHOCTH MOKET ObITbh MOACIHTAHO 10 (popmy.ie 


(lA) 


Te p—WMOTHOCTS Macula, KI/M%, J, — OKpyxKuasi snneinan 
CKOPOCTh Ha BBIXOMe W3 PaLWaJIbHbIX KaHasOB CTYTIMIKH, 
M/C} Up — OKpy%Hat MMHelHAaA CKOPOCTb Ha BXOe B panH- 
aJbHble KaHasibl crynuupl, M/c. B dopmyae (1-1) manenue 
Wapaienus B KaHaslax Hu cKOpocrHoH spdexr or Bpamenust 
Mada B KaMepe 2apaenHa He yuHTbIBaIoTCA [JI. 60[. 

Jiaa nognsrauxa arperata TiomyntcKxoii TIC (puc. 1-6), 
uMeioniero HapyxKHbIi Juamerp 1,5 M, BHYTpeHHHl WHameTp 
0,7 mw uw vactory Bpamenus 428 06/MuH, BeETHUHHE, BXOMA- 
mne B dopmyay (1-1), paBust Wx=33,7 m/c, W=15,7 m/c, 
p=900 xr/m. CooTBeTcrBeHHO HaBuieHHe, CoszaBaemoe MIpH 
BPAlleHHH CTYIHUbI C OTBEPCTHAMH, 


p= "00 (93,78 — 15,79) = 400. 10+ Ta. 


Yesosuem cosjaHuaA AaBeHUX ABIAeTCA HaHYMe XOPO- 
IMX YIMIOTHCHMI MexKAY KaMepoli JaBlenua (HatlOpHol Ka- 
Mepol) 7, Kya HarHeTaercs MacuO, H KaMepoi XO0THOTO 
Macia 9, OrKya OHO NOaerca K cermMentam. YiworHeHHA 
12 3 faHHOl KOHCTpyKuMH OcyliecTBIeHH U3 OpOHSOBbIX 
MIpH2KUMHBIX KOM. 2 

AlelicrBuTesIbHOe WaBeHHe Maca B HallopHol KamMepe 
Aa HOANATHHKOB arperatos TiomyuicKolt TOC cocrasuao 
120—140 «Ila, a B KaMepe XOvIOAHOTO Macula Tepe, cerMeH- 
ramu 40—50 xIla. Menpmiee mo cpaBHeHuio C pacieTHHM 
Rasiewue oOObACHAeCTCA NpoTeyKaMH Macaa, Yepes yIWIOT- 

15 


Henan. Jlasaenue 3aRYCHT TakxKe OT KOMMYeCTBA Macma, 
nporexaloulero 13 HanlopHoli KaMepbl Yepes HanpaBmonni 
TOMUNNHHK, OT PasMepa 3a30POB, Yepes KOTOPBIe MacJO 
MpOxOLuT v3 HalOpHOl KaMepbi B TPyGbI, M HEKOTOPHIX Apy- 
THX PakTopos. 

Tomyvsenupii mepenag gannenma 80—90 xlla sriomne 
HocraToueH AA TOPO, YTOObI NporHaTb Maco NO TpyOaM 
wepes BHEIIHMe OXTAMTeENH HM OXMAKLeHHOe MACHO Bep- 
HYTb B NOMMATHHK. 

Takum oOpasom, 8 ONHCaHHO KOHCTpyKUHM NOMMATHH- 
KOB MaciO B MC2KCerMeHTHOM KaHasle Mporekaer oT TepH- 


Pxe, 1-6, Cermentunii NogmatHak Ha mpyxHHax 


bepuu K WeHTpy, a He HaObopot, Kak B GOWbIINACTBE KOH- 
CTPyKUHH. ONT 9KeNayaTalHu WOKasad, YTO PK BbICOKUX 
OKPYXHBIX CKOPOCTAX B Tako KOHCTPYKNMM NOLNHTHHKOB 
BOSHHKaeT 4pe3mepHbiii HarpeB CerMeHTOB. Tak, NOAMATHU- 
ku arperatos Twomyuckolt TSC npw cpesquel oxpyKHOH 
cKopocru 25 m/c mw cpefHeii yneabuow Harpyske Ha cermeH- 
to! 4,0 MIJa umes remnepatypy cermMecHTop no anHbiM 
cTaHWHOHHOTO TepMoKOHTpoOasn 85°C. 

Tlepconanom [SC sb nepBetit nepwox skcnayaTanHy OL 
BbINOAHeH PAX MeponpHATHH C WetbIO CHHwKeHHA Temnepa- 
TYPbI CerMCHTOB: yBeHYeHLI MacONpHeMUbIe CKOCHI Cc 5 20 


arperata Tiomyuicxoi TOC. 
2-264 17 


95—30 mM, AHaMérp patvaapubix cBepdenuh B crynutie, 
Heb, Uepes KOTOPy!0 MacwO u3 HatlopHol Kamepbl 7 noma- 
jaer B KaMepy ropsuero Macaa 8 u B Tpy6ni. Mocaentne 
Ba MePOMPHATHA MPHBEIN K HEKOTOPOMY MOBLILICHHIO LaB- 
JeHHS MaCda B CHCTeMe WPKYAAWHM, HO HH OQHO H3 HHX 
He CHH3HI0 TeMMepatypy cermeHTos. IIpu ocmorpax cer- 
MeHTOB Ha ux 6aGGuTOZOH MOBepXHOCTH MOcTOAHHO ObHapy- 
3KUBAHCb MaTOBbIC MATHA B 30He MexKAY WeHTPOM cermeH- 
va uw cOeralouleli KpOMKOH. OTH WATHA 3aHHMAaJIH OKOTO 
20% nIoMaqH MU MOABASAMch B pesyabTaTe TeperpeBa pa- 
Oouelh noBepXxXHOCTH CerMeHTOB. 

Vcnprranus (JI. 2] woxasaau, ¥To MpHYHHo NeperpeBa 
MOMUATHUKA ABAACTCA MepeHOC MeHKH Tropayero MacJa 
C CerMeHTa Ha CePMeHT, BbIsBauuDIi BbICOKOM OKpy2xHO 
ckopoctblo (25 M/c) H'YSSHMMU MexCerMeHTHbIMM KaialaMH 
H OcOOeCHHOCTAMH WMpkyasqMH Macia (oT Nepupepun « yeHT- 
py). Mpa spamernu Xucka Macao, HaxonateecA B HeTO- 
CpeACTBCHHOM KOHTaKTe C ero 3epKavibHolt MOBEPXHOCTHIO, 
ycTpemasetcn Hapymy, a iMoToK Macuia, MOAaBacCMbI OT 
nepudepuu K WeHrpy, TOPMOSHT ero, B pesyaptare B Mex- 
C€fMeHTHOM KaHaJie UMCIOTCH ABa HPpOTHBOMOAORKNO Ha- 
TIPABJeHHbIX HOTOKa, H Te-TO BOAHSH 3epkaJibHoli noBepx- 
HOCTH MHCKa pajMavibHbIe CKOpocTH MacJla OTCYTCTBYIOT. 
Tipu 3TOM IeHKa ropxyero MaCJa, cxomalero C CermMeH- 
Ta, MI0xO CMbIBaeTCA B M@2KCEPMeCUTHOM KaHasie H 3aHO- 
CHTCH Ha CAeRYIOMLH CerMeHT. 

na ycTpancnua nepedoca IlveHKH ropauero Macia 
c cermcHTa Ha CefMeHT B Me2KcerMeHTHEX Kawanax ObIIH 
ycraHOBaeHbl MacjlocbeMHie Werk (ckpe6xu), H3roTOB- 
WIeHHLIe H3 MacmocTOHKOli KoxH, ynepTol c HaTATOM B 3ep- 
Kano. B pe3ymbTate Temnepatypa cerMeHTOB CHHSH/1aCb 
B PopsuuX 30HaxX Ha 16—22°C, a B cpenHem TO CenMeHTY — 
wa 10°C. Ha pune. 1-7 mokasaHbt TeMmeparypHbie moma 
cermMelita 40 H MOCwe yCTaHOBKH MACJOCbEMBBIX UleTOK. 
Kpome o6mjero NOHWKeHHA TeMMepaTypbl MpoMsoumio ce 
BHIpABUNBaHHe To MowWadu cermeuta. [laa waraiuHocrH 
cpaBHeHHA 3allITPHXOBAHbI OGNacTH CerMeHTa c TeMnepaty- 
poi cppiue 60°C. 

B ra6a. 1-2 mpupezeun pesyibTaTbl 3aMepoB TeMilepa- 
TYPbl OTMEAbHBIX CefMEHTOB HO H NoOcHe ycTavOBKH MaciO- 
CbeMHBIX mjeToK. CHWKeHHe -TeMMepaTypH WosyaHOCh 
BecbMa 3HaynTerbHoe —— Ho 21°C. CpapnurerbHo Madoc 
cHwKeHHe Temmepatyphl cermenta Ne 4 oObxcHaeTca TeM, 
uTO Tepe 9THM CerMeHTOM MaCwIOCbeMHas UleTKa He Oblta 
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yetaHopsena. Tlocne ee 


Ne ycTaHoBKu TemMMepatypa cermeuTa 


cae ‘BHAUMO, cermenta Ne 5 Take cHn3uTcs. 
Mnepatypa cerMeHTOB wMaMepsiuiach 1 

i TepMollapamu, 
YOTaHo Ree EAME HenOCpeACTBEHHO B 6a6GuTe, B 2 MM OT 
paOoveH mosepxuoctu. Kak BHAHO H3 TAaGIMUb, 3HaveHHA 


tr ase Bee 
nN 
if 

0 40 50 40 50 60 70 50 60 76 80°C 


ei ee 
aa 


P: . 

Puc. 1-7, Temnepatypinie noma cermMenta nognaTHuKa arperara 
Tromymexot TSC. 

————20 yeranomeu mactocsemimix meror 
MACHOCREMHBIX ULETOK. 


—mocae ycranosxn 


Temlepatypbhl mpH pa6ote Ha xomocrom xoxy (xo ycraHos- 
KH MacHocbeMHEX MeTOK) Ob BecbMa BLICOKH: 77,6— 
85,5°C. IIpu pa6ore nox HarpysKoi temnepatypa Bospoc- 
wa eme Ha 5—6°C un nocrurna 90°C. 

Cneqyer oTMerurb, 4TO HecMOTpA Ha DLipaBHABaiousee 
Helicraue ipyXuH, Ha KOTOpble onMpaloTcs cermeHTH, 8a- 


a 
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Tpy3Ka OTMeMbHbIX CePMeHTOB BCE 2Ke pasmmunad, O eM 
CBHACTebCTBYCT AOBOJIbHO 3Ha4HTeIbH pas6poc remne- 
paTypbl OTACAbHBIX CerMeHTOB (8°). 

Onbitamu ycraHOBeHO TaK2Ke, YTO BECbMa BBICOK T¢- 
pena TeMilepatyp Tio TOMMMHe CerMeHTOB —~ AO 28°C B ro- 
paueli sone. TaKol neperaa TemiepaTyphl BLIsHBaeT 60Nb- 
wyi0 AeopMalyu1o CerMeHTOB. 


Ta6auna 1-2 


Temnepamy pa nodnamauKe a2pezama Promyucnot PIC npe 
paGome nua xoaocmom xody 00 UNOCAL YCMIHOBKL MICAOCBEMHLX 
memon 


Hoe 


Tele lo Lt] & |sseno| nero 


Honep cermewra Topa- | Xonos- 
Toxasarexs 


Teuneparypa 10, yera- 
HOBKH ieToK, “Gs + 
Tesmeparypa ocne ye-} | 
Moone wetox, °C|64,5| 65 |64 ]70,5]67 [64 |Gt |56,5) 43 | 39 
Cunaxene temmepary- es * 

PEI, °C! geannte 38 w{o1 | a7 [19,5] 9,5|15,5 | 19,5) 18,5)21 | — | — 


as,5| 82 |63,5|80 |92,5|83,5/82.5|77.5| 40 | 35,5 


+ Tepen cormenrom Ni 4 mactocsesmast merka He Ghia yeragoBsent2. 


Veranoska MaCHOCbeMHBIX HkeTOK B MeKCePMCHTHBIX 
KananaX MOSBONHAa YCTPaHHTh WIM SHAYHTebHO yMeHb- 
Ith TepeHoc mWwieWkH ropayero Maca c CerMeHTa Ha Cer- 
MenT, OaroTBOPHO CKa3aiacb Ha padoTe NOAMATHHKA B He 
nom. CHHgHICA TakxKe Nepenaa TeMMepatypbl MO TOMUHHE 
cermenta c 28 xo 20°C. 

Cnenyer oTMerHTb, YTO TOAUATHHKM c cerMenTaMH Ha 
IpyXWHHOM OCHOBAHMH, HMeIOUIHe ONMCAHBY!O BBIUIC CHCTC 
MY WApKyaHuHH Macaa, paOoralor octaToaHo NanexHo 
TIPU YMePCHHBIX 3HAYCHHAX YACAbHBIX HarpysoK (x0 3,0— 
3,5 MI la)  OKpy2KHBIX cKopoctelt (40 12—15 m/c). 

Tak, nogquarauxn arperaros Kerymcxoit T3C, uMeto- 
itwe yaeabuyio Harpysky 2,7 MIJa 4 oKpy2Hylo CKOpoctb 
8 /c, JauTenpioe BpeMA HamexkHO paboTanu MaKe C HY- 
WeBbIM SKCICHTpHeHTeTOM cerMeHTOR (Ipy2XHHbI NOM Kark- 
IM CEFMeHTOM OBIIH pacnoaoxKeHb! CHMMeTPHUHO, a CTY- 
HeHbKH Ha cOeraromel KpomKe cerMenta He OblW10). Cos- 
yatine WosoxKUTeAbHOTO AKCILeEHTpUcHTeTa, paBHoro 5% 
HyTeM BEpyOaHusa cTyMeHbKH CO CTOPOHHL c6eraiontelt 
KPOMKM cerMeHTa NO3BONHIO CHMSHTb TeMnepaTyPy 
wa 4—5°C. 
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Tnasa atopas 


NOANSTHMKK C BPALAFOLUMMMCS CETMEHTAMM 


2-1, ONKACAHME KOHCTPYKLUMK 


B panna nepvog orevectBeunoro ruxqporexepatopocrpo- 
enud 6b CKOHCTPYHPOBaH H H3POTOBJICH pA rugporeHé- 
paropoR c NOANATHAKAMH, MM@IOULHMH Bpaltlaroiynecs cer- é 
MeHTHI HeMOLBYXKHbI ACK. Taxue TIOMMATHAKUY AMEIOT 
arperatbt Psi6unckoli, Yrauickoi, Huxuecsupcxol TOC ; 
Ww HekoToppix MSC Ynpunkckoro Kackaga (taba. 2-1). Tlos- 
tiitHuku arperatos Yrauuckol uv PpGuncxoh TSC, usro- : 
TOBJICHHBIX B KOHIe 20-x ToLOB, ObluH B TO BpeMA KpymHell- ‘ 
IHMH B Mupé. B Hacroaiee BpeMA OHH TakKxKe OTHOCATCA 
K kKpynHiim (oOuwat Harpy3Kka Ha tognaTHuku 21,0 MH, 
yaeabuaa Harpy3ka 4,0 Mila). 


é Ta6auna 21- 
Ocxosnele OaHnele NOONANHUKOS ¢ BpaWMaioUWUMLCH cezmeHmaML 


PSOMNCKAT H | Vupaecouperas) 
- race se 
Bue 
or g = = #eg 
Tlapamerp. 2 as FI : EPP 
Bot eed B EE EE 
ay | be | Sy | bs |3228 
Ha | ae | 28 | Sh [weds 
Oomaa warpysxa, MH»... 2 21,0 11,8 35 
Yanensiaa warpyaxa, MIla. . 4:0 ‘0 2.5 
nemo cerMexToB 1 ww ee ee 27 19 26 16 16 
Hapyxnuli xnamerp cermentos, m} 3,20 | 2,30] 2,99 | 1,99) 1,91 
Buyipenuuit avametp cermentos, M| 2,38 | 1,48 | 2,07 | 1,07 | 1,20 
Geese oKpyxxHaa cKopocth, M/c | 9,3 6.4 10,1 | 6,1 12,2 
acToTa BpalileHis poTopa, 06/MHE 62,5 75 150 
Pasmeppi cermenTos (a/HHa, UIHpH- 
Ha), (Me. ee ee ee. | 28K | 2K | 30K [30,5X| 28X 
at | x41 | 9<46 | 9<46 | <35,5 


* Cermenrsr pacnostoxernr  xRa pata. 


Ha pac. 2-1 noka3aH NoANATRHK.c Bpatlaioumamucs cer- 
MeHTamH arperara PpiOuncko TOC. B oramyne or oObiy- 
HBIX KoncTpykKouit TIOMMATHHKOB, AHCK 5 NOANATHHKAa He- 
noxpwxKen. OH NOKOUTCA Ha MACCHBHOM ONOpHoM Koabue 6, 
KOTOpOe NO TOPOHAabHOM OBepXHOCTH ONMpaerca Ha ete 
Gomlee MaccHBHYy!o onopHyi0 BryiKy 7. OnopHoe Kombo 
BMecTe C AHCKOM MOMET CilerKa cCaMOyCcTaHaBAMBaThCca Ha 


- 2 


Bryake 7 B pafHambHoM HanpaBaeHHH. Cermentht / u 2 
HMeIOT ABYXpaMHoe pacnoNOReHHe H YCTAHOBIEHHL B LBYX 
KoNWeHTpHUeCKKX OGOliMax 3 4 4, 3aKPeILIeHHbIX Ha BTYAKE 
poropa. B wapyxxHoM psxity UHCNO CefMeEHTOB PaBHO 27, BO 
puytpennem 19, Cermentbl BayTpeHiiero H Hapy2kHoro PA- 


Pune. 2-1. Toanstaux ¢ ppallaomunuca cermenramn arperata Pxi6un- 
exch T9C. 

1, 2—wapymauh u pRyTpenuHt cerments; 3, 4—wapyxnen H pEyTpeuAAN OGOR: 

Mb 5—anex; 6—onopxoe xonbuo: 7— onopHad BTYaKa; 8 — Namba KpenneHHA 


ceruearos: 9—NACCKHE NPYIKMHN; /0—MactoycnOKouTenb; 11 —oxtaauTenb, . 
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HOB npakruuéckH OnHHaKoBLI MO pasmepam. Onw saxper- 

JicHbl B O6O%MaX NadbuaMH 8, Mpoxo_AU{HMH Yepes oTBep- 

crua Bs cermenTax. TIpH nogpeme potopa wa TopMo3ax 

NasbUbl YAep2KABaIOT CerMenTsi, We LaBad HM ynactb. Cer- 

MeHT noanaTHuka (puc. 2-2) usroTroBmeH 43 uyryHa u 06- 
A- 


Es 


s Onopuert 


82. 785. 143. 


Parzee eee | 


La 


SEES 


Onopuesit cyxape 
Puc. 2-2. Cerment noquarnuxa arperara PriGuncKoii TSC. 


auyonan 6a66uTom, CerMent BecbMa MaCCHBHEI y HMeeT 
6orbmyio Tommuny. Orrepcrue, uepes KoTOpoe Mpoxo_UT 
nase, AMeeT HaMeTp 45 MM, B TO BpeMA Kak DZHaMeTP 
naabua 40 mm. pw pa6ore arperara M@xy ManbilaMa H 
cermeHtaMH uMecTca 3a30p. Kak BHIHO H3 PHC. 2-2, K Tbidb- 
HOH. cTOpoHe CerMeHTa IpHKpenseH ONOPHbI «cyxapb>. 
Onnpaune cermenta npoucxoguT M0 MocKocTH Cyxaps, Kor- 
Ma arperar cTouT, u 10 rpakH cyxaps, Korxa arperat pa6o- 
raeT WH C€fMeHTbl HaKJIOHCHBI. 

Jina KomnencauuH HeTouHocreli O6pa6oTKu H MOHTAaKa 
HOANATHHKA, a TakxwKe jd CMATYCHHA nynapcalun, BOSHH- 
Kaloulux pH pabore rumpoarperara, MexkKAy CefMeCHTaMH H 
o6oHMaMH HMeIOTCA NpyKHHAMHe JeMeHTH! 9 (puc. 2-1). 
Oux mpeacraBaatoT coOol mecth cTrambHBIx Kone 4, coO- 
paHHBIx B-taKer (puc. 2-3). Komblla He mpHaeraior Hemo- 
cpefcrBeHHO K WHY OGOlMbI, MexKLY HHMM HMeIOTCA OCOOLIe 
wKeNeszHble WOAOCKH, Tak HasblBaeMble yMopHble MacTH- 
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abt 5. Oru mos0cKH pacmo.zto- 
%KeHLl TakHM O6pa3om, TO 
onmupanie cerMeHTOB Ha mpy- 
MHHEI MIpOHCXOAUT B cepeaHHe 
Mex/y AByMa” nomockamn. Ilo- 
aywaeTca mogoGue peccopsi. 
Kpome ynopubix miacrui MexK- 
AY OTMAbHbIMH KOJbUEBLIMH 
IpyKHNAMH YCTAHOBCHBI TaKk- 
Onapanue cermeuTos Ke NpOKWalki 6 3 crelu- 
Ha mpyakniint. aJbHOM JierHpoBaHHoi crain 
SISRST LUN Qa! tommavoit 0,12—0,14 me. 
S—yuopuie naactwinay 6 —npo" Tpu paGore arperara Ka- 
Kaa KH. fs 
YWaHHe CerMeHTa AIA OOpasoBa- 
HU MACJAHOTO KAHNa UPOMCXo_MT BOKpyr rpaHH cyxapA, 
San«aiimero «x HaGeratomei xpomxe. [lonoxenne 9Toli 
TpauM MO OTHOWCHMIO K WenTpadbHol pagquanbuoit mupnn 
cerMenta onpeseiaer sHaueHHe TaHreHWHabHOoro SKCLEHT- 
pucutera, B paquvaabHom wanpaBmenun BOsMO>%KHO O4eHb 
HeE3HAYHTCIbHOe H3MCHECHHE HAKJIOHA CeCfMCHTA TOJIbKO 3a 
cuet uporn6a KombiesEix npyxuu. JLanrenpusit—6onee 
80 aer— onbIT 9kcHAyaTalun NOANATHYKOR ¢ Bpalllalouli- 
MHch CerMeHTAMM N03BOH1 BbIABHTb HX OCOOCHHOCTH. 


2-2. HEBOCTATKH, OCJTOKMHAIOWUME PABOTY NOANATHHKOB 


TIpH MOHTaxe H pM 3aMeHe MH PeMOHTe CerMcHTOR 
TIPOH3BOAUNTCH TOUNAA peryAMpOBKa 4X 110 BbICOTE. Sto no- 
CTHraeTrcH C MOMOLLbIO NpoKaqoK us combru MewAy cer- 
MeHTOM M UpMBepHyTbIM K HeMy ONOPHLIM cyxapem 
(puc. 2-2), pw xaxnoi samene mpoKaayoK neo6xoqHMo 
onycKaTb QHcK BMecTe co Beel oNOpHol YacTbIO NoszMAT- 
HHKa 4 CHUMa@tb cerMeHTL! ¢ OGoiiM. Kourpomb Harpy3ku 
Ha CerMCHTLI HepogMOxXKeH, TAK Kak CerMeHTb! Bpalllaiorcs. 

Ha noanarnmxe otoro u3 arperatos PrGunckoi TSC 
ObWIH MpoBeACHLI saMepsl MaBTeHMA C MOMOLEbIO LaTunKa, 
yeTaHoBJeHHoro B AMCKe B 30He HapyKHbIX CcerMeHTOB. 
Tlapnenne B Macssnoit uneHke MexKAY WMUCKOM HW Ka?KIEIM 
CerMeHTOM 3aBiCHT OT Harpy3kH Ha cermeHT. Octtusstorpa- 
qupowanne apmeuua No3sB01HNO OMpexerMTh Harpy3ky, 
BOCIpHHUMaemylo KaxqLIM u3 26 HapyXHBbIX CePMEHTOB. 
Ha paOoraiouem arperare mpu nau6ompmich Harpyske Ha 
TIOMMATHUK B3arpy3Ka OTICIbHBIX HaPYKHBIX CETMCHTOB CO- 
erasaaua or 65 no 160%’ (3a 100% ssara cpeqHaa Ha- 
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rpyskKa Ha cerment), 7. e. oT 2,6 zo 6,4 MITa npn cpexnem 
suauenua 4,0 MITa. 

Pacnpeenenue Harpy3KH MexKIy cerMeHTaMH BecbMa 
HepasHomepHoe. JtuM oG6bAcHAeTCH 4acro HabsIonaemBie 
TIpH PeBHSHAX PasaH4Hble HO MHTeCHCMBHOCTH HaTHpH Ha 
cermMeHTax. 

TlockoabKy cerMeHTH Bpaliaiorea, OcyulecrBUTb KOHT- 
poh UX TeMMepaTypbl MpakruyeckH HeBOsMoxKHO. B mpo- 
Hecce SKCIyATANWM OCYMeCTRAReTCA AHIb KOHTPOsb TeM- 
nepatypbi Maca B Bane H TeMMepaTypb! AHcKa TOLNATHH- 
ka. Ha ByXpanHbIX NOnNATHHKaX arperaToB PsiGuncKol H 
Yrauucxoi TOC usmepenve Temnepatyppl AHCKa TIpOH3BO- 
QUTCH B 30He HAPyXHLIX cerMeHTOB. 

OrcyrcrBHé KONTPOvIA TeMnepaTypbl CerMeHTOB MOXKeT 
MmpuBectH kK TOMY, ITO MOBpexeHHe BCCX MIM. 4ACTH cer- 
MeHTOB OyMeT 3aMeyeHO CAMIIKOM N03iHo u mpoHsoliner 
3HAYHTebHOe NoBpexAeHHe OabGuToRON HoBepxHocTH. Tak, 
IPH NOAHOM MOBpexXACHHH H BbIBOMe “3 paOoTH BCeX BHYT- 
PeCHHHX CerMeHTOB HOAMATHHKA Ha OMHOM HB arperatoB Phi- 
6unckolt TOC remnepatypa Qucka MOBbICHAaCb BCerO AHLLb 
na 4°C, Dro MoBpekyenve MOANATHHKA NpeAcTaBrseT oco- 
6biit HATepec H OyAeT paccMOTpeHO HWKE. 

SepKatbHad NOBEPXHOCTb AMCKa B MOMMATHHKAX C Bpa- 
UlaiOULMMUCA CerMeHTaMM OOpauieHa KBePXy. # 1O9ITOMY Ma- 
XOLUTCH B OOJEe TAXKEMIX YCOBUAX, YEM B OOBIYHBIX KOH- 
crpykUMax nogmATHMKOS. IIpu AMTesbHO.cTOANKe arpera- 
Ta Ha Hell ocaxKaeTcaA Bilara, €CAH B MaCOBaHHy wWona- 
Aaet Boga. Tak, B NOANATHHKaX arperaroB PpiGuncKol u 
Yrauucxoh TOC va sepkanbHbix NoBepxHocTax HeOAHO- 
KpaTHO OGHapyAKMBalach 3HAYMTebHad KOppoO3sua, HaGwtI0- 
AalOch NOABCHHE PalMa/bHbIX px aBbIX MOMOC B pesyubTa- 
Te MoNakaHuA BAATH.Ha AMCK B Me?KCETMCHTHBIX KaHaqax. 

Kak orMeyasioch BbIMe, OMMpanHe CerMecHTOB IpoHcxo- 
Aur 10 paqvanbHol wnHnnn (no rpaun cyxapa). Tlosromy 
caMOyCTanaBMBacMOCTH CePMcHTOB B pawuasbHoM HanpaB- 
aenHH mpaxrnyecku Het. JIumb B HesHaTHTenbHO creneHa 
BO3MO2KCH HAaKJIOH CefMeHTOB 3a CueT YNpyrocTH Tpyx*HH- 
HBIX KOuel, HA KOTOPbIe ONHpaloTcs cerMeHTHI. Dro yrsKe- 
user yCHOBHA paoorel BHYTPeHUNX KPOMOK CerMeHTOB (OcO- 
6eHHO BHyTpeHHero pata), re MeHbIIe OKPyXubIe CKOPO- 
CTH H TOHBIIe MaCaaHad WWieHKa, pasemAloNlad MOBePXHO- 
cru TpeHus. 

Buaumo, aenezcrave OTMeYeHHBIX KOHCTPYKTHBHBIX OCO- 
GenHocTell NONNATHHKOB C BpamlaloukMuMuca cerMeHTama 


va) 


B SKCIWIyaTauHH HeOAHOKpaTHO OTMeyaHCh NOBpexACHHA 
BHYTpeHHuXx KPOMOK CePMeHTOB. ®opuyasp OHOTO H3 Ta- 
KuX NOBpexkAeHMM cerMeHTOB NOAMATHHKAa arperata Pui- 
6uncxoli TSC npegcrasnen ua pac. 2-4. 9ro noppexzenne 
oOHapyKeHO NpH nyaHOBOM OCMOTpe Nocae 6 MeT 9KerVty- 


Puc, 2-4, Dopmyaap nospexrzensi cermenton nognaTunka arperata Ne 1 
Pui6uncxok TOC. 


{—caexut ma6posxa; 2—npupaGoranvaa nonepxnocrs Gea enenon wa6posKn; 
9— niepoxosaTo-MaTosaa TOBepxHOCTh; 4—NnomUNaBTeHHA. 


ATaWMH MOMIATHUKAa, B TeYeHHe KOTOPLIX CerMeHTbI He OC- 
marpupanncs. Me pucynka Bago, yro ua BHYTpeHHUX Kpa- 
AX AeCATH BHYTPCHHHX H YeTbIPeX HapyXHLIX CerMeHTOB 
UMCIOTCA MECTHBIC nosmiasnenua 6a66ura. WIupnua nonoc 
noppexxeuult 70 50 uM. Cremenb moppexAeHHA OTAevIbHBIX 
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CerMeHTOB pagviHyta, 4TO CBUereMbeTByeT O PasHUBBIX 
yeaOBHAX HX paGoTb! (No sarpyske). 

TlomnaTHHKM C BpallaioluMuesA CerMeHTaMH Mo CpaBHe- 
HHIO C XPyrMMH KOHCTpyKuMAMU. TpeSyioT Gonee TOUHOTO 
MSFOTOBIeHAA H GoNee TilaTeNbHO NOATOHKU pH MOHTa- 
xe. B skciyaTallit MpoBewqeHe PeEMONTRHIX paOoT Ha HX 
TakwKe CNOKHeC, GEM Ha NOANATHYKAX C HeMOXBMKHEIMH 
cermentaMmu. Tak, IpHma6poeKa cerMenTOB TpeOyeT UX BbI- 
eMKH, YTO ABAAeTCH BeCbMa TpyMOeMKOM onepalneli, wai 
JLOMKHA MPOUSBOLHTHCA B <HOTOAOYHOM> MONOKEHKH, KOr- 
Ma CerMcHTbl HaXOZATCA B MOBELLCHHOM COCTOMHMM Hay 
ma6pOBlnkom. OtmeueHuple OTPHiUaTesbHBIe ocoGeHHocTH 
NMOANATHKAKOB C BpalllarwouluM ‘cn cerMeHTaMH H TIpHBesIH 
K TOMY, 4¥TO B MOocaAewHee BpeMaA STa KOHCTPYKMHA noaAnat- 
HHKOB He IIPHMCHACTCA. 


2-3. MPEAMYLUECTBA MOAMATHMKOB C BPALLAFOLUMMKCA 
CEFMEHTAMM 


TANTeIHH ONbIT SKCIWIyaTaWHH MOAMATHAKOB C Bpa- 
WalOMHMNCH CefMeCHTAMH, B UACTHOCTH TaKUX KPYNbIX, Kak 
Pr6unckol u Yrauuckoi TOC, noxasai vw NoNoRKUTeADHDIC 
CTOpOHbI STOM KOHCTpyKUAH. 

Tax, nOAnATHUKH arperatos Pri6uncKol u Yranacxoit 
TOC npu o6mei narpyske 21,0 MH u yaenpuoit narpysKe 
wa cerments! 4,0 MIla 6oaee 30 ner npopa6otaaH mpakr- 
uecku Gesanapniino, YTO CBHMeTeMbCTBYeT O BBICOKOM HX Ha- 
mexnoctu. Pasé6opka woxnaTHHKa H OCMOTP cerMeHTOB YU 
AucKa Npowsnosusuch cpaBnutenbHO pegzKo (pas B 4— 
5 mer). 

TlepponauanbHo, yuuTbinad Gosiburylio Harpy3ky Ha lod: 
MATHHK H OTMCUCHHBI€ BbIMe OTPHILATeNbHbIC CTOPOHbI KOH- 
cTpykuuu, Ha arperaTaxX MpHMeHAAN CHCTeMy 9JIeKTpOMar- 
HATHOM pasrpysku NomnaTHuKa. Ona cocrosma u3 arperata 
pasrpysku (MOTOp-reHepaTop), NOAKMOVeHHOTO K UWIMHaM 
COOCTBEHHEX WYK, H 3sleKTpoMarnuta. Akopb 91eKTpO- 
MarHura Obl yKpeleH NOL MaCwJOBAaHHOH MOMMATHHKa Ha 
cbuanueBoM coeqMHeHHM BaNOB, a APMO C OOMOTKOIt ycTa- 
HOBACHO Haw AKOPeM Ha MOHTA%KHOM TpeyrOJIbHUKe H Kpe- 
MHN0Cb WTHALKaMH K JlalaM Hu2kKHell KpecTOBHHE. 3as0p 
Mexsly AKOpeM W’apMoM 7 MM. Cuda TATH 9eKTPOMArHHTa: 
aautembuo 8 MH npy toKe Bos6yxgenus 750 A u KpatKo- 
Spee (15 mu) 10 MH npn Toke sBos6yxKeHHA 
1 ‘ 
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Tleppouauatbio sneKtpomaruitHaa pasrpyska upumeé- 
uslach Ha BCeX arperaTax AJA OOeruenHa nycKa, Pasrpy3- 
Ka MOANATHHKAa pH NYCKaX Obla ycraHoBena 3—4 MH. 
Tipu BkoveHHH reHepaTopa B CeTb MpHcxomuAO orkmo4e- 
Hae QAeKTpOMArHHTa pasrpy3ku. Bnocnenctaun 8B cBIaH 
© HeOOXCLMMOCTHIO COKpaTHTb BpeMs NycKa arperata, yOe- 
AUBIIMCh B Hae2xKHOCTH pa6o ‘bl MOAUATHEKOB, OT Ppasrpy3- 
KH OTKASaJIMCb Ha BCeX arperatax, KpOMe OHOPO, Ha KOTO- 
pom 65110 MIOXOe€ COCTOAHHE 3epKadbHol MOBEPXHOCTH H 
sapuKcupopana noBhieHHan no cpaBHeHMIO Cc ApyraMa 
MOJIIATHHKAMH remiepatypa gacka. OtKka3 o1 CHCTEMbL 
SACKTPOMArHHTHOH pasrpysKH NOANATHMKOB Mpa mycKax 
He OTpasusicd Ha Hae*KHOCTH AX pa6ortn. 


Hagemuo pa6oraor c 1935 r. nognarunikn c BpaillaioulwMuca cer- 
McHTamH np HarpysKe 11,3 MH ua Huaxnecsupcxoit PSC (em. ra6a. 2-1). 
Cermeutbt 9THX MOgMsITHHKOB MaroTOBAeHAI H3 dyTyHa (npameHex mar- 
kit uyryt UM-4) Ges aaanexu 6a6GuTom. luck Take ayrynimit. 
Tpenne apy myckax nu ocranosKax npoucxonuT «4yyH 10 uyryHy>. 3a 
AXNTEAbUBIK Nepwog sxKkcriyaTaquu Ha HwxKHecBupcKol TIC Geno Bcero 
TPH MODpexKACHHA HOMNATHAKa—~BCe Ha OHOM 4 TOM xe arperare, 
Onno w3 sTux nospexpermi npousomo B nepHon ayoxa TOC p 1936 
ApyToe rakxKe B IycKOBOl NepHog Mocue BoceTanoBsenus ! TOC ew 1946 7. 
H TOKO OAHO NoBpexAenHe OblviO Nocae AaMTeNbHOH sKcNTyaTanHE 
® 1969 r. [{pyrax nospeaaennit tognarHuKos Ha Hixueceupexoi TOC 
ga Bech nepuon sxenayaTaunH He GIO, 


BuicoKad walexnocrd pa6otst noLNATHHKOB c ppaltia- 
IOIMMMUCH CEPMEHTAMH, HCCMOTPA Ha OTMeYCHHbIE BHILIE OT- 
PHIATeMbHbIe CTOPOHLI KONCTPYKUAH, ONpekenserca cmemy- 
1OUMMH OCOGEHHOCTAMH 9THX NOAMATHHKOB, 

CermeHTbI HMeIOT HeOOJIDIIHE pasMepbI B Mane MW Goab- 
WYO TOMMHHY, B pesyvibtaTe yerO OHH OOaLalorT BEICOKOM 
*ECTKOCTHIO. CHIOBbIe H TeMMepaTypHbte Aedopmatuu Ta- 
KX CerMeHTOB HeBeIHKH. 

Tuck BbINOAHeH AOcTaTOYHO TOACTHIM H ONepT BCC 
HwKuell NOCKOCTbIO Ha MACCHBHOC KoJbIO, ITO pesKO CHH- 
*Kact AepopMauxio AMcKa. OnopHoe KOJbIIO BMecTe Cc AM- 
CKOM MOKEr cerkKa CaMOyCTaHaBMBATbCA MO TOPOWMab- 
HOH NopepxiocTa Ha Bryake B pagMa/IbHOM HallpaBACHUH. 
Cucrema BbipabaHBaiMa Ha Tope oTHaIeHHO Nanomunaer 
PeuaxKHOe BhIPABHHBAHHC B ABYXPALULIX NOAMATHHKAX 
¢ 6basaucupHolt cpasnio (cM. ra. 5), ¢ To pasnunelt, vro BbI- 
PaBHuBanHe HarpyskH MIpOWecXoAUT He MexKAy OAHHM BHYyT- 


* Hipkuecenpexaa TSC 6xina paspyuiena no spews Besnxost Oreve- 
CTBeHHOM Bottibi H BOCCTAHOBMeHA MOCTe BOiHEL. i 
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peHHAM HW OMHHM HapyKHbIM cerMeHTOM, a cpasy Me2K/Ly 
BCeMH BHYTPCHHHMH H BCCMH Hapy2KHbIMH cerMeHTaMu. 
TIpa cubHolt meperpyske BHYTPCHHUX CerMeHTOB MHCK H 
OMOpHoe KOAbNO HECKONbKO OMyCKaloTCA B CBOeH BHYTPeH- 
nel uacTu, ipHHuMas TapetbyaTy0 dopmy. S70 npuBozAT 
K HeKOTOPOMY NOAbeMy HapyXHoi yacTH ANCKa, 3arpysKe 
HApyKHBIX H pasrpy3ke BHYTPeHHHX CeTMCHTOB. 

Ochosxoit TOMOKWTEMLHOH OCOGEHHOCTDIO NONATHHKOB 
C BpalaioulHMucs CerMeHTaMH ABMACTCA IPeSBbIMAHO HH- 
TEHCHBHAA WAPKYMANUA Maca B BANHE NOLMATHNKA MH COOT- 
BETCTBEHHO XOPOUIMi OTBOA Tella OT MOBepxHocTei Tpe- 
Hus. LipkyaAuHA Macsa OGecleuMBaeTcH HacocHbIM jelicT- 
BHeM Bpaulaiomnxcs cermentoB. OnH Aelicrsylor Kak WeHT- 
podexkHElt Hacoc, BHOpacbiBaA Maco HS BHyTpeHHelt 4a- 
cTH MacylOBaHHbI B Hapyxuyio. Hasnine orsepcrnit Bo 
BHYTPeHHel OGolime Haq KaAbIM BHYTPCHHUM CerMeHTOM, 
a Takx%e B cpemuelt vacrm ~ucka (cm. puc. 2-1) cnoco6bcr- 
Byer wyumed wupKynannn Macaa. Ja <ramenua» snepran 
BHIOpacbiBaeMoro  BpaulalouluMucd cerMeHTaMH Macaa 
B BaHHe TMOMMATHHKA YCTAHOBACHE CriehwadIbHble MacuJo- 
yenoxoutenu 10, nocne KoTOpbiIX Macao MpoxoNHT Yepes 
BoceMb MacaooxsanuTereh J] mw oxnaxKAeHHOe TMomamaer 
BO BHYTPCHHIOW VAaCTh MAaCJIORAHHB, OTKYLa CHORA Tosca- 
cbipaeTes K CefMeHTaM H HHTeHCHBHO OxJaxKnaer ux. [po- 
UCXOLUT TAKWKC HATCHCMBABI OTROA Tea OT AMCKA B Mac- 
0 UB ONOpHYiO BTy.AKy. 

TensooTBod oT ToBepxHocTeli TpeHHA B MOAMATHHKAX 
CBPaMlalOMlHMNCA CePMeHTaMH H HENOABHKHbIM JHCKOM 3Ka- 
YHTEIbHO MYYMe, 4EM B NOMIATHHKAX C HEVOABMWKHBIMH Cer- 
MeHTaMH H BpaliawuMes mucKoM. Umenuo stam oGcTos- 
TCNCTBOM OODACHAeTCA BbICOKAL SKCMMyaTaHOHHaA Ha- 
AO@KHOCTH MOMMATHUKOB C BpallarollMMucA cerMeltraMu, 1e- 
CMOTPA Ha OTCYTCTBHE KOHTPONM 3arpy3KH MH TemMepatypbl 
CerMeHTOB H pyre HeLOCTaTKH KOHCTPYKHMM, OTMeTeHHbIE 
spline. 3a 30 mer SKCIyaTalAH TAKEO HArpyKeHHHX MON- 
NATHUKOB arperaros YrawicKoli w PuGuucKolt TOC 6viso0 
TONbKO OLHO aBapuiitice NoBpexmenHe MOAMATHAKa. Dro 
NOBpexkAeuwe TakKe CBUeTeTbCTBYeT O GOubLOM 3ariace 
HaLeKHOCTH NOANATHUKOB. 

Ha arperate Ne 2 PriGuncKkol TOC, nognaTanK KoTopo- 
TO HMeeT pasbemHblii AUCK, pasoMMCh NOAOBHHDI AUCKa 


1. Tlucxu nognaTmKxos na apyx arperarax YrauucKoli uw AByx arpe- 
rarax Pri6uucKoit TIC seoaeubl pasbeMuLIMU H3°RBYX MONOBHH, CTA- 
BYTHIX WeCTHO GonTaMu. ‘a 


y BHyrpénnéro Auamerpa Ha 0,6 MM. Ipusunoi storo ABH- 
JMCb BHYTPCHHHe HallpsxKeHHA B MeTanne. OnHa NOJOBHHa: 
AucKa craa BbICTyNaTb Ha Apyroit Ha 0,03 MM B 30He 
BHYTPCHHHX CefMeHTOB, 4¥TO MIpHBeO K COcTpyruBaHHio 
6a6Oura c BHYyTpeHHMx cermentos fo 2 mM. Bce kanaupt 
MeKLY BHYTPCHHUMH CermMenTamH ObItH sabuTLI 6a6OuTOM 
Tak, ITO O6pasoBasoch cnhuiomHOe KODO. Ha Bayrpennem 
kpae H Ha cCOeraloujux KpOMKaX CerMenTOB mMponsomio 
pacrpeckuBaHHe H BHIKpalIvBaHve Oa66nTa, oyeBH_HO, 
BCJCACTBHe KAYAHA CETMeHTOB NPH BPAlleHHH POTOPa H UX 
yaapos no mucky. B Macsopaune o6napy2xeHo OKOAO 20 Kr 
cocrpyraHuoro ¢ cermMentos 6a66uTa. Hapyxxunie cermentpt 
OKasaJIHCb B XOPOWeM COCTOAHHH. 

XapaktepHOo, 4TO MOMMATHHK C NOBPC2KACHHDIMH BHYT- 
PeHHUMH CerMeHTaMH, KOTOPbIC OKa3a/lHCb NOMHOCTHIO Bbl- 
BeRCHHDIMH H3 CTpox, mpopadotaa Goapme Hexen. Ilo- 
CKOUKY Obi NOBpexKCHbl BHYTPCHHHE CerMeHTHL, a B AX 
g0He HeT MaTIHKOPR TEPMOKOHTPOA, CHrHata O Nponciies- 
weM Toppexknenun He nocrynua0. OG yxyamenun pa6orbt 
NOMMATHHKA CBHUETEMbCTBOBANO JIHIb NOBBIULMeHHe TeMITe- 
patypb AuCKa B 30He Hapy2xXHBIX cermeHTOB Ha 4°C. 

B ra6a. 2-2 upapemenbi 3anucu rTemiepatypbi QucKxa 
H ropsuero Macsa 2O H mocne nospexaenus. Iloppuuenue 
Temiepatypbl @ucKa Mponsowao 29/X. XapakrTepHo, 4To 
nocne MoBpexsenux BOspocda Ha S°C pasnuya MexKy TeM- 
nepatypoli qucka uw TeMiiepatypoH ropsyero Macaa. B pe- 
BYAbTaTe BLIXOLa M3 CTpos BHYTPeHHUX CerMcHTOB arperaT 
6onee HesemH paOorat Ha OMHHX HapyKHBIX CerMeHTax. 
Yaenpnas Harpyska Ha HapyKHbie CerMeCHTbI CocTaBHsa 
6,8 Mia apa mMaxcumasbuoi Harpy3Ke Ha TomnsATHHK. Bu 
JM IpOUSREMeHI TAKMKE MBa NyCKa U BE OCTAHOBKH; YMCJIb- 
Hast Harpy3ka Ha Hapy%KHble CerMeHTb! COCTAaBHAa MpH Myc- 


Hamenenue meanepamy pot nodnamxuka azpecama 


Kax oxoo 3,9 MIla npn pa6ore saexrpomaruurHoh pas- 
Tpy3KH Ha JaHHOM arperate, cHuMatoulelt 3,0 MH. 

Tlpu BoccTaHOBHTebHOM PeMOHTe MOMNATHMKA-“He yRa- 
N0Cb NOMHOCTHIO YcTpaKHTh WleNb MexKLy NoNOBWHKAaMU 
aucka. Yianocb MIb yMeHbmINTS ee Ha 0,1 wm. Buicryna- 
Hue OMHOM YacTH AHCKa Hay Mpyrokk AMKBHAMpOBaTH Bpyy- 
HYIO C HOMOMIbIO OpycKoB; 3aTeM STY YacTbh 3epKabHOli 
MOBePXHOCTH OTHOAHPOBaIH c MpHMenenuem mactst TOU. 
Tlanpneiiaa pa6ota noqnaTiuKa C TAKHM COCTOAHHeM 3ep- 
KaJbHOM MOBepXHOCTH AHCKa 6biNa yROBMeETBOPHTeMbHO!. 
Temuepatypa Qucka 4 Macaa cocrapuna 50 4 30,5°C co- 
orBercrBeHHo, 

TIpupexennoe cpugereancrsyer 0 6oubLMoi %xXHaHeCHO- 
co6uocTH H OONbINOM salace HaLexKHOCTH MOMNATHUKA MaH- 
HOt KOHCTpyKuHH. 

Bpicokad SKCHyaTanHOHHah HalexKHOCTb NOLMATHHKOB 
C BpalllaioulHMucA CefMeHTAaMH pM upesBbyaHHO BBICOKUX 
YACIbUbIX HaTpy3KaX, CBASAHHAA C HHTCHCHBHBIM OTBOAOM 
Tella OT MOBepXHOcTeli TpeHHA, He YUHTbIBAeTCA OOBIYHO 
TIpOCKTHPOBINHKaMH H KOHCTpyKTOpaMH IIpH cpaBHeHHH 
PasIHYHbIX KOHCTpyKUH NoANATHHKOR. OOpaujaetcH BHH- 
MaHHe JIMIb Ha TPYAHOCTH MOHTa%Ka H HeyLOGcTBa B 9KC- 
TaAyaTayun STOTO THNa MOANATHUKOB, a HX NOTORKUTEAULIC 
CTOpOHLI BLIManaior u3 Mona spenun. Mexpy TeM, KaK T10- 
Ka3biBaeT ombir akcnayatayua Yrauuckol u Ppi6uncKxol 
TSC, ara nomNATHuKM MoryT ycnenIHO HCHOAbsOBaTbCA 
B TAKEMBIX YCHOBHAX Padorbl. 

OcHosHoe MpeHMyIecTBO TIOAMATHHKOB C BpallalouyH- 
MHCH CerMCHTaMH— HHTeHCHBHAad  UMPKyIslMA Maca 
B BaHHe NOAMATHNKA HU SdekTHBHbI OTBOA Tela OT T0- 
BepxHoctell TpeHHA, OToro caekyeT ROOMBATECA MIpH KOH- 
CTPYHPOBaHHH MOANATHAKOB APYPHX THNOS, WNpKkyalan 


TaGauna 2-2 
PouncKot FIC npu nosperxcdenuu sBiympenHUx ceemenmos 


Alara 
igeaseiene Tlo uosperneaia cermentos samepa 
2x | 217% | 22/% | 24x | 25/% | 20/% | Tipw nospexqeauu cermetton 

[2x | eax | vox [atx | yx [ enxn | ave arxr | syxt_| oat 

Temeparypa aucxa, °C... .| 53 53 53 53 54 54 
Temnepatypa ropauero macaa, °C | 37 | 36 | 35 35° | 37 | 37 51 54 so | 56 | 50 | 57 | 57 | 56 | 56 57 
Pasuuia TemmepaTypo gucKa 1 o 35 37 41 34 37 | 36 35 33 33 34 

MECIAERE 5 de ee os i ee] AG: 17 18 18 17 W7 
| 16 7 | 18 | 2 | 22 | a1 | 92 | 23 | 23 | 23 
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Macaa B KOTOPLIX OObIMHO HegocTaTourO uNTeHcUBHa. Mn- 
TeHCHUKANMN WAPKYAANHA MOXKHO AOOUTECH cOsaHHeM 
PatHaAbHbIX KAHaOB BO BPAallaloluleMcA AUCKe; NO KOTOPLIM 
Maco Gywer Kak WeHTpoOe*KHDIM HacocOM HOAaBaTbCH HS 
BHYTpeHHel vactH MacnoBanHbi B HapyxHyro. Tip atom 
yayuUNTeA OTBOA TeHIa OT AHCKA MACJOM,- MPOXOAAULHM 
Yepes PAkHaNbUuble KaHabI B HEM, HM OT CefMCHTOB 34 CueT 
yBeamuenus CKOpOCTH UKPKYANHH Maca B BaHHe. YBenH- 
YNTCH CKOPOCTb Mpoxosa Macyia Yepes MacMoOxMagHTerH, 
yayuUATer OTBOA TeHIa BOLO. OxHaKo NloTpebyetca ycra- 
HOBKa ClelMaAbHbIX yCHOKOHTeNell NoTOKa MaCJia B BaHHe. 
B sapyOexXubix KOHCTPYKUMAX MOAUATHMKOB HCTOVIbsyeTCA 
HHOrLa TAKO! CMOCOO MOBDILICHHA HHTCHCHBHOCTH WitpKyvia- 
UMM Maca B BaHHe NOANATHHKA. 


Tnaea tpetes 


NOGNMATHMKK HA BUHTOBOK ONOPE 
© OAHOPSAHBIM PACTIOSIO?HEHHEM CEPMEHTOB 


3-4. OMMCAHME KOHCTPYKLHH 


HanGosburee pacnpocrpatienne B walle crpane moay- 
QUAM TOMMATHUKA HA BUHTOBOM peryaMpyeMolt orope c Bpa- 
WalOlMMCH AHCKOM H CaMOYCTAHABAMBAaIOMMMUCA CerMeH- 
tamu. Ha mnorux arperarax ruapoamexrpocraniit Coper- 
cxoro Cologa yeraHoBJeHbl NOgUITHHKA TaKoro Tuma. OO- 
nue Harpy3ku Ha Hux jocTuraior 29,0 MH u yaeabusie Ha- 
rpysku 5,5 Mla pH okpy2KHbIX CKOpocTAX OT 7,1 no 
25,5 m/c (ra6a. 3-1). Juamerppt AuCKOB NORNATHUKOB 1O- 
cruraiot 3,67 mM. K noguaTHuxam wa 2KecrKoi BHRTOBOM 
onlope OTHOCHANCD TaKWKe B MepBbIii MepHOA SkcnAyaTaLHH 
noniatHuKn arperaTos Bparcxoi, Kpacwonpcxoit u Bor- 
kuuckolt TOC, pexoucrpyupoBannbie TlosKe B MOANATHKKH 
C MpHHYANTeAbHO! Moatel CMaSKH; HX OCHOBHIe LaHHbIe 
npupetexb! B Ta6a..6-1. 

Ha pue. 3-1 mokasaH MOANATHHK Ha BHUTC30H onope 
cpeauux pagmepos. ua narpysKy 15,0 MH. Gryauna J, 
2KeCTKO 3akpelvieniad Ha Basty, u auc 2, TIpUkpenseHAbIt 
K CTYNMMe, ABAAIOTCA BPAlLaloUlUMUCT LeTanAMH MOJLIAT- 
una. Uepes Hux HarpysKa oT Beca poTopa arperaTa M OT 
peakWMH BOA Mepemaerca Wa HEMOMBHAKUbIE WeTamH TON 
UATHUKA M Mamee Ha (PpyHtamenT. CompukocnoBenve Bpaltla- 
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TaGauna 3-L 


Ocuosnsie AanHnte OOHOPAOHBIX NOINANHUKOB HA BiLHMmOBOIL OnOpe 


3-264 


Tiapoamextpoctaninus: 
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L, Bavteamrere upaoexout pacteratie, a p sitamenarete iaMepeititure resist. 


2, Hovepxuocts tpeaiia u ylesioiaa Warpyska Buiwucaesti 3a wbtierOM 2], MacmoupueMtoro cKoca. 


Mpuxetanua 
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Wa 


Puc. 3-1. Onnopsaneit noqnaTaHK Ha BuHTOBO 
15 
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SS 


onope Ha HarpyaKy 


IOM[HXCA H HENOMBUIKADIX Yacreli MpoucXoLUT to M0CKOC- 
TAM MHCKa H cerMeHTOB. Bpalaiouuilica AHCK 2 cBoeli HuK- 
Heli 3epKavIbHOH HOBepxHOCTbIO ONMpaeTcA Ha pam pacno- 
JOXKEHHBIX 1O KOVbUY cermeHToB 3, NOBepxHOCTD TpeHHA 
KOTOPbIX OOMHNOBaHa Ga66utom. Cermenrpt vepes mpome- 
KYTONHETC TapebuaTHe OnOpLl, Tak HagblBaeMble ONOPHbIe 
raperku 4, onmpatores na cbepuueckue NoRepxHocTH rono- 
BOK OMOpHEIX Gorton 5. Onupanyue mmpoucxozut mo cxeme: 
TOCKOCTb Ha chepy van cepa Ha chepy. Tapeaka pmecte 
C Ce@fMeHTOM MOXKET NOBOPayABATHCA Ha TOOBKe OOPHOrO 
6oura Mu cosqaBaTb HeOOXOLMMBI pabounlt HaKOH cerMcH- 
ra. Onopnie Oourbt 5 BBepiyTbl B Kopmyc noAMATHHKa, 
paciioowennoro B MaCaaHOM Bane. Bpeprbisanvem wu 
BBIBEPTLIBAHHeM OTOPHbIX OONTOB peryuHpyeTcA BbICOTHOe 
MOLOACHHE CEPMCHTOB, YTO NOSBOJACT PABHOMEPHO pacripe- 
Aeivtb Harpysky Ha Hux. Cronop 6 npexoTBpamacr camo- 
MpOMsBOALULI TOBOpOT Gora BO BpemaA paborEt. OT cABH- 
Ta 10 OKpyxKHOCTH cerMeHTH yepxKuBaIOTCA ynopaMu 7, 
YcTaHOBJeHHBIMH Ha KOpryce NOANATHHKa Mexay cermMeH- 
TaMH. SanmeyHKH 9THX yHOPOB Mpenstcrsyior NoAHATHIO 
CerM€HTOB BBEPX pH Wobeme poropa arperata Ha TOpMO- 
3aX-OMKpaTaX, CCIM CePMeCHTH IpHsMNaloT K ONOpHOMy 
mucky. Vmewrcea Ttakxe ynoph 8 x 9, mpenarcrByouue 
CMCLICHHIO CerMeHTOB B PawanbHOM HaTipaBnenun. C Teue- 
HHEM BPCMCHH MpOHCXOAMIO COBEPLICHCTBOBaHNe JTO! KOH- 
CTPYKUMH NOLMATHHKA; OTLCIbHbIC Ysibl HWIH ACTAIH ero 
H3MeHAJIHCh, OAHAKO HpPHHUHNHaIbHO BCe KOHCTPyKIMH 
NOWNATHHKOB Ha KeCTKHUX BHHTOBbIX ONOpaXx BRIMOAHSIOTCS 
avlanornuno Hs06paxennoli Ha puc. 3-1. 

Tlogtarnnk ycranaBauBaerca B KOAbUEBOH MacaOBaHHe, 
PachOso*KeHHOH Ha ONOpHOl yacru arperata (KpecroBuHe 
HIM KpbiuKe TypOuHB!). MacasHa Bala uMeeT NOCTOAH- 
Hb OObeM Maca, OXMaKMAeMOrO BOATHLIMH TpyGuaTbiIMH 
OXMANTCHAMH, Pa3MeWCHHBIMH BHYTPH BaHHbt. Macnoox- 
AALUTEAM ObIBAIOT PASVIMYHLIX, KOHCTPYKTHBHBIX HCrOWHe- 
nai. B Gonee pawunx KOHCTpysuMaAX MacnooxmaquTean 
PasMenlaHch MpewMYULeCTBCHHO B NWwKUeH YacrH MacvIo- 
BaHHB. OxnaquTen cOcTOAMM 3 OTeMbHLIX TIpAMOyrOMb- 
HBIX CeKIMH, BABHTAeMBIX PaHasbHO B OKHa MacAAHO! 
BaHHbl, WIM W3 KOMbIEBBIX ceKituii (OOBINHO ABYX HH Ye- 
TbIpex), PasMelaeMbIX BOKpyr NoMATHHKa. Takoe pacio- 
noxKeHHe OGecteyMBamO cBOOOAHEI Bocryn K cerMeHTaM, 
IPH HeOOXOAMMOCTH MUX OCMOTPa He TpeGoBasCch pasbopKa 
W BEeMKa MacooxamuTenel, ONHaKO, Kak NlOKa3aaq ONbIT 
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i i enh anureneh HX 
SKCIAyaTalau, pH TakOM pasMeiliel 
sbektuBHocTh HeocraTowHa, TaK KaK OHM yJlaJieHbl OT 
30HbI HaWOOAbINHX CKOpocTel Maca. 
B MOMMATHHKAaX, BBIMyCKAaeMbIX B HaCcTOMee BDeMA, 
IIPHMeHAIOTCA MpenMyulectBeHKO U-oOpasubie oxwaquredn, 


f | 
1 
i] 


7 6 ba 
Puc, 3-2, Owtopaganit nognatim na puntopoli omope na nerpyoxy 
met 16 MH. 


Ee uta; 5 —~ 
— ; 2—ancx; 3—RepxyuiKa cermenta; 4—ocHoBanue cermeETa; 
(ie rai ee onopuuil Gozt; 6 onopsan Tapenxa; 7 — ynops. 


BCTABAMEMBIE CCKUHOHHO B MACJIAHYIO BaHy COoKy (pute. 
3-2). OTH MacMooxTaAUTeIH PachoNORenbl B BEPXHCit mae 
TH MACHOBAHUBI NPOTHB MOBepxHOcTelt TPeHUs, B SoHE Hav- 
Gombmmux cxopoctei Macna. OppeKrHBuocth TaKHX mace 
oxlaquTesen SHAaYHTebHO BbIMe. TaK, ucnbITaHHAaMH Oe 
HOBACHO, YTO AAA NOMNATHHKOB arperatoB Bparcxoit q 2 
U-o6pasnbie MacMOOXMALHTeIH, PaciOORKEHHbIe B ne 
YaCTH BaHHbl, HMCIOT TaKylO Ke oxvakKAaroulyio crocoé- 
HOCTb, KaK KOJIDIEBbIC OXMAANTeVIA, PaciosIOxKeHHble B HHK- 
Heii, wacTH MACHOBaAHHbI U HMEIOU[He BTPOe 6ombury10 T10- 
BepxHocTh Tpy6oK. 
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Ha ocuosé Koncrpyxiina OAHOPAAHOFO NOAnATHUKA Ha 
BHHTOBOM peryaupyemolt Onope pasBuBasuce MOCAeLYIONHe 
KOHCTPYKUM = MOANATHAKOB: ABYXPALHbIe C GavlaHcUpHbIM 
COCHHHEHHeM lap cerMeHToR, ¢ npunyZureabuol moxaueti 
CMa3KM K MOBepXxHOCTH TpeHusA, Ha THAPaBsNUecKol onope. 
Bompumucrso gerameli u ysion mocnenyiouux KOHCTpyk- 
Qui NOAUATHMKOR aHaqOrM4Hb AeTanAM Hi y3iaM MownaTHn- 
Ka Ha BHHTOBOH onope. Tlostomy ocoGeHHOcTH uM cBOlicTBA 
PaccMATPHBaeMBIX HHKE OTACMbUX eTaNel OLNOpALHOrO 
NOAUATHHKA Ha BHHTOBOH OMOpe BO MHOrOM xapakTepHbl 
H AAA APYPUX KOHCTPYKIMi NOANATHUKOB. 


3-2. PABOTA OTJEJIbHbIX SSIEMEHTOB NOANSATHKKA 
a) Crynnya (prynka) » AucK 


Crynuua / apanerca ocuosuoit cuaoBolt YaCTbIO MOLMAT- 
uuxa, K KoTOpoli Kpenurca sepKambHbIit WuCcK 2 4 uepe3 KO- 
TOpylo BCA HarpysKa OT Beca poTOpa u peaKNHH BoA nepe- 
Aaerca Ha cermextst (pune. 3-1 u 3-2). Crynuna xom«ua 
oGOecheuntT HaRexHyIO M BecbMa %ecTKy10 onopy Waa uc- 
Ka, a ee TOplenad MoBepxHOCcTh Homma OcTaBaTKCA M0C- 
kolt H MepneHAuKyaApHO OcH Bata arperara, UTOGsI He BBI- 
3bIBATb OEHHA SepKaabHOll NOBepXHOCTH WuCKA U OMeHUA 
Bawa arperata. 

CrynMot BEINOAUOTeH CTASHDIMH JHTLIME, KOBAKBIMH 
HH cBapubIMH. On HMeIOT NO ABE LOCAMOUHbIe HORepxHOC- 
TH—HMOCKYIO TopleBylo, Yepes KOTOpyio Hepesaerca Ha- 
Tpy3ka Ha MOANATHHK, H ILMJIMI Ip HuecKyIo, B KoTOpyio BXO- 
ANT Baul. 

B reveparopax nogsecuoro tuna crynuna eeemnas. To- 
Caika ee Ha Bal He MOKeT ObITh NpoHsBemena c SomBUUM 
Hatsarom. [pa Magom Hatare Mexzy nocanowwBMn moRepx- 
HOCTAMM: JICTKO BOSHHKaCT KONTaKTHaS KOppo3Hs. Ur06bi 
H30exKaTb ee, MOCaROUHBIe NOBEPXHOCTH CTYMULB LemaroTest 
H3 MeqH. ITO HOsBOTHET, C ONMOH CTOPONLE, NOBKICHTD MOT- 
HOcTb Mocatku, C Apyro CrOpoubi, yMeHbILNTh KOppo3Hio, 
TaK Kak CoeQuHeHHe NoBepxHocteli pasnolt TBepjocTH Me- 
Hee MoNRepXKeHO KOHTAKTHOH Kopposnu. Caoi Menu Ha I10- 
CalOuvylo MoBepXHOocTh HaHOcuTest SACKTPOHaTAaBKoH. 

DKectkocts crynmUb upesBbtuaivo axa ana narex- 
Holt pa6orbi noguatuuKka. B stom orxomennn mpeqnourH- 
TCIbHee MACCHBHIC AHTbIC HH KOBAHbIe CTYMHUbI C pepa- 
MH, OCOCHHO AA MOAMATHHKOB Ha BbICOKHe Harpy3ku. 
B cpapHbix cTynmmax, ecam ONM cfeNaHsI NenocTaTouHO 
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9KECTKUMM, MOrYT BOSHHKHYTD tlukAMUecKHE NporM6s MUcKA 
BO BpeMs paOoTbi. Tax, Ha arperarax BorkuucKolt TSC 
CTYNHMbI TOAUATHHKOB ObWIH BbINOJHeHbI CBapHLIMH, cpaB- 
HHTesbHO Mado 2wKecTKOCcTH. IIpH onycKanuH poropa arpe- 
rata C TOPMO30B Ha cerMeHTbI HaGMOLatcA MporHG NHMULA 
cTrynHubl OTHOCHTeAbHO peGep Ha 0,15—0,18 mm. [pu uci 
TaHHAX WOAMATHHKa arperata BorKuncKoli TOC aru mporu- 
Out OEM H3MepeHE! Ha paOoratoulem arperate. Ilonyueno, 
uro 3a Kab o6opoT poropa Mpowcxomuso cMenenne 
HHMULa OTHOCHTeTbHO pe6ep Ha 85—40 MKM Ha xo,IOcTOM 
xofy u Ha 60—70 mx mpm pa6ore nog HarpysKoit. 

Takoe MocrodHHoe <QbMaHHe> THULLa cTYNHUb HW MpH- 
KpellleHHOTO K HeMy MuCKa BbI3Bal0 Yepes 3—4 roma pa- 
GOTH arperaToR NOABAeHHe TPeLHH B CBAPHBIX WIBAaX Ha 
CTYNHWe H MOBEPXHOCTHDIX TPeI|HH Ha 3ePKaJIbHBIX MOBEpX- 
HOCTAX JHCKOB, 4YTO TipHBeIO K NOBpeRKACHHAM NOMMATHH- 
Kos. [lua ycrpanenua storo Aehekta u ero mocmencTBHit 
Oba MOBbIMeHAa AECTKOCTS CTYNMUbI NYTeM ycTaHOBKH 10- 
TIOMHUTEABHLIX peGep u TpoBemeHa O6pabotKa sepKaNbHLIX 
MOBEPXHOCTeH MHCKOB C MOMOMLIbIO CrlelMabHO paspaboraH- 
HOO Aid STO Wem caMOXO_HOrO cTaHKa (cM. ra. 8). Toc- 
we YCTAHOBKH JONOMHHTeIbHBIX pebep CMelleHHe AHMULA 
CTYHHUbI OTHOCHTeIbHO peGep yMeHbUIHTOCh JO 4—8 MKM 
BO BCeX pekuMaX paGoTH. [IporH6 MHHULa OTHOCHTe/IbHO 
peGep pu onyckaKuu poTopa C TOPMO30B Ha CerMeHTEI Tak: 
2%Ke YMCHbUIMICH 10 15—20 Mxw, T. e. B 9—10 pas. 

HegocrarouHad 2KeCTKOCTb CTYIIMUbI MpHsela taKaxe 
K MOABACHHIO BOCLMH BLICTYIOB HU BOCLMH BIaauN Ha 3sep- 
Kasbuolt mopepxHocra fucka (Mo uNcty peGep cTynunE 
H CnMm poTopa) HK IyAbCaLHN TOMIMMHH MacAAHOM TeH- 
KH H WaBeHHa B Heit mpu paOore arperata c YacToTON, 
BOCbMUKPaTHOH YacTOTe Bpallenus. Dro sarpyauaer pabo- 
TY HOANATHHKA, OCOOCHHO B PeXKUME TYCKOB H OCTAHOBOK. 

TakiM O6pa30M, HeMocTaTOUNad %RKeCTKOCTh CTYMHILL 
MpHBOMMT K CepbesHLIM 3aTPpyMHCHUAM B padoTe NOANATHH- 
Ka, a B OTMCMbHBIX CLyYaAX (Kak 9TO ObI40 Ha BoTKnHcKoit 
TSC) sooGime xenaer HeBosMoxKHO HOpMas>HyIo paboTy 
NOANATHUKA, 

BecbMa BaxKHEIM MA HOpMabuol paGoTH NOANATHUKA 
YCNOBUEM ABIKETCH POBHOCTL.TOpUeBO MOBepxXHocTH cTy- 
TMUbI, conpsraemol c nuckom. [Ip MsroToBeHHH cTyMALLt 
Ha 3aBoze TOpueBad MoBepxXHOCTb OOpabaTbiBaerca 110 7-My 
KMacCY YHCTOTHI, a OTKIJOHEHHE OF NVIOCKOCTH AorycKaerca 
He Ooaee 0,03 mM. Onnako B SOHTHYHBIX reHepaTopax MpH 
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mocayke BTYyJIKH Ha Bal TIpOHCXOAMT HapymeHHe poBHocTH 
ator WOBepXHOCTH nH ce nlepneHAukyAPHOCTH K OCH Bala 
arperata. Oro TIpOHCXOAMT B OObUIMHCTBe CJydaeB H3-3a 
mipeccoBoll mocafKH Ha Bas CTYNMILbI B HarpeToM cOCcTOAHHH. 
Hatar, coorsercTaylomint jlaHHoll rocayKe, MocTHraeTca 
B Mponecce OCTHBAHHA BTYJKH, IPH STOM BOSHHKAIOT Tene 
TORLIe HeopMalluA H POBHOCTb OMOPHO! NOBepXHOCTH CTY- 
MMUbl Hapyilaetes. , 

B weKOTOpBIX NOCHEAHUX KOHCTPYKUHAX SOATHMHDIX 6e3- 
BAJbHBIX THAPOTeHEPaTOPOB, B KOTOPbIX OTCyTCTBYCT o6uIt- 
BIN Bad 3HadqHTebHOW JWIMHbI, NOCaAKH cCTy MILI Ha Bad 
we TpousBoguTca. Tax, B Fenepatope KpacnoapcKou TIC 
[JI. 38] BryaKa potopa renepatTopa KpeluTca HerlocpescT- 
Benno K aanuy pasa TypOune Contam. Crymuua 2 nog- 
MATHHKA B CBOIO OVePeAb KpeUTCA K BTYIKe POTOPa 3 60u- 
ramu 4 u mradramu 5 (puc. 3-3). K crymaue nomnaTanKka 
OOHUHEIM OGpasoM KpenHTcA 3epKaMbHbIt AMCK 1. Tipu ta- 
KOM cioco6e gaKkpemvieHHA CTYMHUbI MOMMATHHKA HCKJIO- 
yaioren WepopMalldH, CBAsAHHbIe C MOCAKKOH CTYMMIb! Ha 
BaJl B TOpAyeM COCTOAHHH. 

ZT\uck nOAMATHHKa CpaBHHTeNbHO Mpoct 10 KOH@urypa- 
HH, OAMaKO K HeMy MIpeAbABAAIOTCA BbICOKHE rpeOoBanust 
Kak 110 KavecTBy MarepHasa, Tak HW MO TpaBHJIbHOCTH cop- 
Mb S10 oO6baACHHeTCA TEM, 
¥yTO OT COCTOANHA sepKauIbHolt 
noBepxHocTH j\McKa B 60.b- 
moi creneau 3aBHCHT ee! 4 
Haga pa6ota NOAMATHHKa, “LKC- 4 : 
Peed aennaniied nopepxnocta ii 
jlmcKa cooTBeTCTByeT KJlaccy Y | 
9, TbiIbHOM MOBepXHOCTH — 

Kaaccy 7, a OTKJOHeHHe OT 
TMWIOCKOCTH H Wap ae bHOCTH 
oGeHx NoBepxHOCTeH HONYCKA- Pye 3.3, Kpenaenue crynuubt 
erea ne Gowee 0,03 Mw. Le erica omnporenopstope 

Huck fomKen 6riTh BocTa- Kpacnospexoli TSC. 

ouno >xxKecTkuM. JIyia Kpyt- . 

uae te canna Tucka Oosee 3 M TOAMAHA 
mucka mpuuumaerca 250 MM. Tluckw u3roTOBAAIOTCA HS n10- 
KoBox cTau MapkH 45. [[pumencnve NOKOBOK, a He MpoKat 
HOTO. MatTepHasla rapaHTupyeT OT CKPbITbIxX MOpOKOB (Tpe- 
WAH, pakopia u T. 1. ). Ecam auck M3rOTOBIAeTCA He ee 
BaKYYMHpOBaHHOrO cHMTKa, TO AA TIpeloTBpaienust BHI ‘ 
J@HHA H3 Hero Bosopora Ha pa6orarolem arperaTe TIOKOB 
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ka mompepracrcn creltwartbHOMy pexuMy TepMuuecKkoh o6- 
pa6orkn, Ilepex Mexanmueckol o6pa6orKoit NoKOBKa mHCKAa 
TowBepraetca NOBTOPHOMY OTKUTY AA yRatenua RBono- 
poa. 

Kpenutca muck K crynHue Gonramu u wradramu. Oc- 
HOBHYIO pOwb B KperMeHHA urpaior wTHTb, BOCIpUHAMal- 
mue cpesaioujve ycuaua. 

B renepatopax mogpecHoro tuna TpeOyetca v30qAnHA 
MOMMATHUKA JWI NpehOTBpaleHHA MporeKaHus yepes no- 
BePXHOCTH TPCHHA NOMMMMHAKOBEIX TOKOB. B atux cayyaax 
MOKMY LHCKOM KH crynmnieit YCTAHaBJIMBaeTCH U3OAAIHOH- 
Hat MpOkMaKa; H3ONMDYIOTCA TakxKe OO/ITHI H WTHOTHI, 
kpenauue jack K cTynuue. IIpumenenve waa n3078HH 
AUCKA JMCTOBLIX H30JAUHOHHBIX MPOKMAaOK YacTO NpUBO- 
AUT K HapylieHHAM B paOoTe MOANATHUKa H3-3a TlepeMeH- 
HOH TOMEI UpOKaLOK, 4YTO BbISbIBACT HEPOBHOCTH 3ep- 
KaJIbHOH NOBEpXHOCTM AMCKa, HEMepleHAUKYIAPHOCTb MaOC- 
KOCTH NATH K OCH Basia arperata. 

Tlockoupxy MpH MOHTa*kKe MpoucxOAHT HCKayKeHHe TOp- 
Wenoli MoBepxuocTH cTyNMMUbI, repemaiomeeca Wa sepKasb- 
HY1lO NOBepXHOCTh AuCKa, NoABAcTcH HeOOXoAMMOcTb uC- 
MpaBACHHA BOSHHKUIHX HepoBnoctel. OGnuHo sto HcupaB- 
WeHve NPOMsBOAMTCA B Mpolecce 9KcIIyaTalHH OMHHM H3 
cnoco6os, H3102%KeuubIx Bra 8, 

Tipannabnee wcnpaBaenve nepoBHocrelt mopepxHoctTu 
MpOusB01NTb NpH MOHTaxKe ycrpanenneM BHICTYNOB Ha T10- 
BePXHOCTH CTYTIMIbI WIM BhIWAOPHBaHNeM Hy2KkHOTO Npodu- 
Jil Ha HakAeeHHOH Ha TbIIbHOM cTopone AHCKa TIpokKJalKe. 
Jaa storo Ha 3aBOLe IPH H3TOTOBeHHH AHCKAa eseco06- 
PasHO HakJeHBaTb Ha HerO NPOKMAAKH H3 aAerKoO6pabaTH- 
BaeMOro, HO MpowHoro Marepaana. Haxnelixy rakoi npox- 
AaAKH cieLyeT AelaTb He TOAbKO Ha reHepaTopax NopBec- 
Horo THIa, Ha KOTOPbIX tTpedyeTcn H3OIAWMA, HO WH HA 
TeHepaTopax 30HTH4HOFO THIIa. 


6] Cermentel 


Cermextbl nmpecTaBsAiorT co6oi KOmbileBbIe CeKTOPbI 
(KonbuO, paspesaHHoe B paLHabHbIX HanpaBreHHAx Ha 
“acTH, C MpOMeKYTKaMH MEX Ly yacTaMu). B KpyNHbIX TOA- 
NATHHKaX HMeeTCH OT 8 Mo 20 cermenToB. CermentBt O6bI4d- 
HO HSTOTOBAAOTCH H3 JMCTOBOM cra, a UX pabovad m0- 
BepxHocTb O6muuOBbIBaeTCA 6aG6uTOM MapKH B-83, Ba6Gur 
HAHOCHTCA Ha MOBEPXHOCTh CerMeHTa CMOCOOOM HamsaBKH 
wan sanupKku. [lo Moctemnero BpeMeHH Ha cTafbHOH T10- 
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BepXHOCTH CerMéHTa Aelatich KanaBKH B BUC AAcTOUKH- 
HBIX XBOCTOB, 4TO O6ecHeWHBAIO HaHOOAbUyIo Mexannuec- 
kylO TpouHocTb cuenmenHua GOa66uTa c TenOM cerMeHta. 
B nactosmee spema B GombuiMAcTBe cryyaes 6a6GuT HaHO- 
cCHTCH Ha TlaAKy!O MpesBapuTeIbHO OOMY2KeHHYIO NOBepx- 
HOCTD. 

Bee 6ouee mupoKoe pacnpocrpakenue noayyaior cer- 
MEHTbI C MeZHbIM nojctoem. Ha crambuyio moBepxHocTb 
MpeRBapHTeIbHO HaHOCHTCA CHO Meu (yTeM HaBapKu 
HI MCTOAOM B3pbIBa), a ye Ha Hero HalaBaneTca Oab- 
Gur. [Ipu 9tom OGecteyMBaeTca Xopouiee clenTenHe 6a66u- 
Ta C TeOM CerMeHTa, TaK Kak Melb XOPOUIO cuemaneTcA 
4 ¢ Ga66nrom, u co crambio. Toniyuna cioeB Ga66uTa H Me- 
Au no 83—4 mm. IIpw stom HecKoOmbKO yayumaercd TeriooT- 
BOL OT NOBEPXHOCTH TpeHHA 3a CyeT GombINel TeNOUpOBOA- 
Hocru Mea. Tloka Harpy3kH Ha TOANATHMKH OvlTH HeBemH- 
KH, C€PMCHTbI HSTOTOBANAHCD OMHOCONALIMH; TOAINHHA HX 
6ina 100—120 uM. IIpu ysenuuennm narpysKn wa cerment, 
yAeubHOH Harpy3sKu Ha NOAWATHMK M TenMOBbIeMeHHA Ha 
ToBepXHocTH TpeHHa Bospactaer ReopMalus, o6yctoBaeH- 
Has TepenaloM TeMieparypbl m0 TOmMHHe cermenta. Jlis 
YMeHbUIeHuA TeMMepaTypHoOH RepopMauu cramM mpuMe- 
HATHCA CePMEHTH, PaspesaHibie MO TOANMHe Ha MRa cros 
(pue. 3-2). Bepxuaa yacrb cermMenta neaaerca OTHOCHTEesIb- 
HO TOHKOH (50—55 mm), nnxKHAA— ToucToH (140—150 uM, 
B OTAeabHbIX cryyanx 200 mm). Ha BepxHeli cropone HHxK- 
Hero TOJICTOrO CerMeHTa BHINOTHAIOTCH PaHabHbIe H TaH- 
TCHUMAIbHBIE KaHadbl WIA OTBOMA TEMA OT THIbHOH cTO- 
POH BepxHero CerMeHTa H [WIA yBeNMYeHAA TeNAOBOTO CO- 
TIpOTHBIeHHA = Mex-y o6eMMH 4acTHMH cermeHTa. 
B pesyabrate MaccHBHOe OCHOBaHHe OCTaeTCH CPaBHUTe/IbHO 
XOMORHBIM H HM€CT HE3HAYHTCAbHDI Nepenad TeMMepatypH 
iO TOJNLHHE. 

TemnepatypHaa Aedopmaiua cermedta B WesOM ompe- 
ACIAeTCA HMEHHO HepeliaqoM TeMMepaTypb TO TOMMMHE OC- 
HOBaHHA, TaK Kak TOHKa# BePXHAA YACTh cerMeHTa CBOOOA- 
HO J@KHT Ha HHKHeM MaccHBHOl H UpWKHMaeTCA K Heit 
AABCHHeM, CO3HaBAeMEIM B MaCAAHOH Menke. Ha puc. 3-4 
HpHBeAeHbl pesyibrarbl saMepoB Mepeliaqa TeMMeparypbl 
MO TOJUHHe oHOCTOMHOTO a BYXCOHHOrO ce€rMeHTOB O2H- 
HakoBont Tommuupl (JI. 35]. Y omnocaoHnoro cermenta mepe- 
nay cocrapua 25°C; a y mpyxcmoiinoro 5°C. Coornercrsen- 
HO y AByxcaofHOro sHayHNTeNbHO Hue TeMMepatypHad Ne- 
cpopmauna. Henocpencrpenubie 3aMepbl —- TOVINLHH BI 
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MaciaHol maenKu 16 mMaloiMaia cermenta wa Bomxcxott 
TSC umenu XXII cpesga KIICC moKasaun, yto Bedopma- 
UMA TOACTHX OLHOCIONHLIX CEMCHTOB BBIIYKMOCTbIO KBEp- 
xy cocrapaama 100—120, a mpyxcaoineix 50—55 mxm 
B OMHYAKOBBIX yCIOBHAX Padorb!. OMbIT sxkcIyaTalun NOL- 


—l 
60 70 co 


Puc. 3-4, Tlepenax temnepatyptt mo Toate cermentos. 
@— onnocnolinoro; 6 — aryxcsolnoro, 


mATHHKOB arperatos Bomxcxolt TOC umena XXII cpesga 
KITICC c ofHocaoiHbIMH H ABYXCIOMHEIMH CerMeHTaMH T10- 
KasbiBaer, YO TPH MOBPCAKMCHHAX MOANATHAKOB MONOCHI 
HOMMaBLeHMA CeTMCHTOB OOHIYHO PacHouarasMch MO cpel- 
Hew JIMHMM CefMCHTOB M UMMeCJIH IWHPHHY: MIA OXHOCIOHHBIX 
cermMeHTos Bcergza Gonee 200 MM, a AAA AByxcmOiHBIX— Me- 
Hee 200 MM, 4TO TakxKe CBHACTEAbCTBYeT O MeHbIel Ze@op- 
MalHH MocweqHux. TakuM o6pa30M, IpHMeHeHHe WByXcJOn- 
HBIX CefM€HTOB HCCOMHEHHO MOBbIMaeT HaeKHOCTh PpasoTHl 
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nonnatTHuKos. Lenecoo6pasH0 NpuMeHATb Takyi0 KOHCTPyK- 
UHiO B KPYMHBIX TAKEO Harpy KeHHblx TIOMMATHUKAX. 
B noqnmatHukax cpeqHHX pasMepoOB, IPH YACAbHBIX Harpy3s- 
Kax go 3,5 MIla, MoxkHo mpHMenATb OOLIYHBIC oOHOcaOnHbIE 
cerMeHTBI. 
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Puc. 3-5. Vamenenue temneparyps B MoANATAHKe MpH Nycxe arperata, 


1—‘temnepatypa macna B BaHHe; 2—TeMnepatTypa Macda B KaHaze Mex;y BepX- 

Hel vactHIO cerMelra wero OcHOWANHeM; 3—7—TeMmepatypa B paasmHAHHX TOm- 

Kax paGoweli MOBepxHOcTH CerMeHTa; 6—MOMeRT Mepexona oF paGoTst rexepaTo 
pa Ha XonocroM xony K-paGoTe Ton HarpyoKoll. 


Samepbi ToKa3anH, 470 B Kanamax Mexay Bepxuell 
yu HwxKUeH YacTAMH ccrMeHTa IpH pabore arperara Tpoucxo- 
MT UMpKyIAUMA Maca sa cueT pasHHnbl Aaprennii BO 
‘HyTpeHHel H HapyxXHol yacrax MacaosauHM. Ha puc. 3-5 
MIpHBeMeHLI pesybTaTH! samepos TeMMepaTypHl cermeHTa, 
Macsa B Bate H Macaa B Nasy MexAy BepxHeli u HUKHEHL 
uactamu cerMenta pu myeKe arperata. Ilepem nycKkom TeM- 
nepatypa Macia B Nlasy MexKy BePXyLIKOl H OCHOBaHHeM 
cermeHra Oba IpakTH4yecKH paBHa TeMMepatype CerMeHTa. 
Tipu nycke mpowcxonur pesKoe cHHKeHHe TeMMHepaTyPb 
Macaa B stom Mecte (Ha 12°C), BbisBaHHOe HayaBmleltca 
UupKyAAMel Macdla; TeMMepatypa Maca B Masy wepes 
2 MuH Mlocse MycKa IpHOmH3HMach K TeMMepaType Maca 
B BaHHe NOANATHHKA. 

Dro cBuerenbcrByeT O WemecooOpasHOCTH BHINOAHCHHA 
KaHaJi0B B CefMeHTAX AVIA OTBOLA OT HX Tema WNpKyIH- 
pyloinum macaom. Hexoroptie sapyOexuble pupMbl Denaror 
CKBOSHbI€ PaHasbHble OTBEPCTHA B TeTe CeErMeHTOB Avia 
UMpKyAAilHH Yepes HAX Macaa. 
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Tipu usroropneaun. ognocnotimx Toacrhix cermeHtoB 
UX CTaMbuble 3aroTOBKN MOMKUNbI polirH TepMooGpaborky 
¢ Wetbio yRaweHus U3 MeTaJa MMeloleroca B HEM BOMOPO- 
ia. Wave no3Moxuo ero mepemeneHue B Mmpotiecce pa6orb! 
arperata K MoBepxHoctu HanGoupiutero HarpeBa cerMenta, 
Tak, B NepBblii MepHox akclayatalAn HOMATHHKOB arpera- 
top Bonmcxok TIC umenu XXII cpesya KIICC mponcxogu- 
JM H€OMHOKpaTHble roBpexkAeHuA GabGuroRoro con ToON- 
CTLIX OMHOCAOMHBIX CerMEHTOB H3-3a BbINeeHUT BOLOpoma. 
IIpu H3POTOBJICHHH ITHX CEPMCHTOB Ha 3aBO/le HX 3arOTOBKH 
He MoABeprannch TepmMoo6paborke. B unx ocrayMcb BKJIO- 
yeHHA BOMOpoma, koropeii mpu pa6ore ycrpemuasnacs 
K BepxHel, Harperoi moBepxuocru cermMenros. BaO6ur sB- 
ARACH UPEMATCTBHEM MAX BEIXOMA BOMOPOLA Ha TOBEpX- 
HocTb. B pesyibtate poncxXoqHAH MeCTHLI orpbiB 6ab6bu- 
Ta OT craqu, ero BCNYSHBaHHe. Mpu padore arperata 
H NoBpexkAeHne Oa66uToRoii noBepxnocru cermeHTos. Ipu 
CBEPACHHH MCT BCILYYNBaHUA HaGMOMaNCcA BEIXOL BOMOPO- 
Ha, Wocse vero MecTraMu MpoucxozMAa MpocagKa GOadura, 

B ApyXcMOlHbix CerMenTaX ONAaCHOCTH BbILeIeHHA BO- 
Hopoma v3 Bepxyurek CcermenToB wet, TaK Kak Up Masoit 
TONIMUNE SarOTOBKH B Heli He OcTaeTCA CKOMIDKO-HHOY Ab Sa- 
MeTHEIX BKIOUVCHH BOOpoOTa. 

B gpyxcnoiinsix cermeutax B OTLeIbUBIX CiTyYAAX NIpH- 
MeHSAeTCA HeMocpelcTBeNHOe OXMaxKAeHMe Tea CerMeHTOR 
Rogol. JL STOO BePXHIOIO YaCTh CerMeHTa H3TOTOBIHOT 
U3 HATYHH NYTeM OTAMBKH, Mpudem B opmy mepey samuB- 
Koli BcraBasior MeqHbii smeesux. [lupoxoro ipumenenns 
CePMeHTBI C HEMOCPCACTBCHHLIM BOMAHKIM OXJaKAeHHEM 
B-CCCP ue noayunan. 


8) Onopuaa rapenka 


Onopnas tapeika (pyc. 3-6), sBumIoWadca Mpomexy- 
TOYHBIM IEMEHTOM MC2KLY CerMeHTOM H ONOPHbIM GoaToM, 
npescrazasner coOof ucK C KOMbIesbIM BbICTyNOM NO 
Kpato; Ha 970T BbICTyM Jo*KuTCA cerMeHT. C HH2KHeH Cropo- 
HBbI OMOPHOH TapeaAKH HMeercH rHesMO Ast cchepH4ecKolt ro- 
SOBKH OMOpHoro GonTa, 

OnopHble TapetKH B HOANATHUKe Ha XecTKOM BUHTOBO 
OnMope BHITOMHAIOT ABe OCHOBHBIe (PYHKUMH: CayKaT yupy- 
THMH S9CMeHTAMH, BOCTIPHHHMAIONMMM Mi CrJiaxKNBarouLuMy 
TlyAbCaWuH, BLISBAHHbIe OHeHMeM 3ePKaJIbHOl MOBepXHOCTH 
WUCKa WIM KaKHMH-H6O ApyruMM NpHYHHAMH, a TAakxKe 
B HeKOTOPOH cTemeHH KOMMCHCHPYOWAMA HepaBHOMepHoe 
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pacnpefeieHHe Harpy3kH ME€*Ay C€CMeHTAMH; YMeHbIalOT 
Aedopmannn cCeCrMCHTOB. aa 

Craaxusanne nyabcanuii nocruraetca TIOMGOpOM MaK- 
CAMANbHO BO3MOXHOFO Mpord6a TaperkH NpH Aonycrumom 
3HaveHHH HalipsAKeHHsA B- Hel. Alaa STOrO TapeJIKH H3roTOB- 
SAIOTCAH M3 CTA BEICOKOH . « 
MPO4HOCTH c Mpelesom TeKyue- 
crm 800—1000 MITa JI. 25]. 

Zlaa ymMenpuienna nedbop- 
Mallu CerMeHToB jMaMmeTp 
oOnopHoH Taperku mpHHuMaer- 
CH HanOoJbiuM, BIHMCbIBAW- 
WMMCH B KOHTYp cerMenTa. Puc. 3-6. OnopHas Tapenxa. 
TIpw paOore arperara nox na- 
rpy3koit AABICHHEM, COSLABAeMbIM B IeHKe, CpeHAA YaCTbh 
cerMeHTa [pOMaBJIMBaeTcH, CcO3sqaBan BOrHyTyio ToBepx- 
HocTb, 4 WacTb CerMeHTa 3a KOHTYpOM onopHoit TapeaKH 
TporuOaercs BEIYKAOcTHIO KBepxy. B pesyaprare monn 
uporu6 cermenta yMeHburaetcs. Kpome toro, pH Hatwuna 
Ollopnol tapenku nporn6bl or TemmepatypHok mecbopmannn 
H oT cHaoBOH (B WeHTpe) HanpaBaeHb! npotHBononoKHO 
H PcanMue KoMmeucupyiotes. B HeKOTOPBIX paHHHX KOHCT- 
PYKNMAX MOMMIATHUKOB C ONMpaHHeM cerMeHTa Herocpenct- 
BeHHO Ha Oot Ges onOpHOl Tapenku cuOBaa 1 TeMiepa- 
TypHagt nehopMalnn cKragbIBalOTCA HM OOMMH MporHuO cer- 
MeHTa BeIHK. 

C npunoxenvem K onopyeIM TapeaKam Harpy3ku OT Be- 
ca poTopa = ct p Ionia moractn pa6ouero Koweca 
TYypOuNb! Tapenkn mporuO6atores. Ouenh BaxHO, uT06E OHH 
HMCIH OMHAKOBYIO *Kecrkoctbh. B stom cayuae np omuna- 
koBOM MporuGe cerMeHTbI HarpyxKaiwrca ONMHAKOBO. Ecsu 
MKECTKOCTS TApeNOK OKaAKeTcn pasnnqHoli, TO NpH OfMHaKo- 
BOM DporHOe TapewOK cerMeHTsI Harpysatca no-pasHomy; 
CerMeHTE] ¢ Oonee %KecTKHMH TapenKaMH HarpysaTca 
CHyIbHee, C MEHeC *AKECTKHMH — caGee. 

Tlporu6 onopusix tapenox ucnompsyetes nam KOHTPOIA 
peryTHPOBKH HarpysKH Ha CerMeHTHI, cnocoOpt KOTOPOTrO I10- 
Apo6uo paccmarpupatores Bra. 10. 

Onnum us yerosnit Hanexnoi padorsl noguaTHuKa #B- 
JACTCA XOPOMIAA CaMOycTaHaBIUBAeMOCTh cerMeHTa, T. e@. 
“erKOCTh ero MOBOPOTa BMECTe C ONOPHOK TaperKol Ha cie- 
pHueckoH MoBepxXHocrH onopHoro Gonra. Uem Gombe na- 
Tpyska Ha CCrMeHT, TeM TA%KeNee yCMOBUA ero camoycra- 
HaBAUBaeMOCTH Mp MycKe Hu NocmemyIoueli pabore. 
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TepronauaibHo & MOANATHHKAaX Ha BHHTOBOM oNope 
OlMpaue Tape/IKH Ha OouT MpoucxosHIO TO cxeme «ccbepa 
mo cepe>. B nocaowHom rae3qe Ha HuxHell cropoHe 
OnopHok TaperkKu UMemacb cipepuyeckan BLITOUKA, KoTOPat 
OlMpadach Ha TOsOBKy ONopHoro Gomta. Kak noKka3aa 
onbir, Mpa Tako cxeme OnMpannA CaMOyCTaHaBJIMBaeMOCTD 
cermenta pH G6oabmoli HarpyskKe Heaocrarouna, cermeHT 
SaKNHHMBaeTCH B OMpeJeeHHOM [ONOKeNHH, a Ha espepu- 
ueckOlW ToRepxHocTH TAapeAKH NOABASIIOTCH BMATHILI. 

Ha nognatuuke arperata Bepxneceupcxoit TOC 6nian 
mposexenbl onbttit (JI. 36] npn onupanun onopHutx Tapenox 
na 6ourbl no cxeme «cdhepa ua chepy» nu «<ctbepa na maoc- 
kocTb>. PesyabratH MOATBepAHAM IpeuMylecTBO ONMpAHHE 
10 cxeme «cipepa Ha T10cKOCTb». 

Ha apyrax TOC raxxe ycranoneHo mpeumynyectBo Ta- 
Kol Cxembl onnpanus. Tlo aroi cxeme Memaetca omupanuc 
CerMeHTOB Ha BCeX COBPeMeHHDIX MOMMATHHKAX, paccuHTan- 
ubIX Ha Oombmtyio Harpysky. [Ipu ne6oapmmx narpy3Kax Ha 
cerMeHTbI ONycTHMO BEMONHeNUe OnMpaNMA mo cxeme 
«ctpepa Ha ecpepys. ' 

Tlockombky MaTepuam TapenoK msarde Meranma ronoBoK 
ONOpubIx GoxTOR, a B SOHE KONTAKTa BOSIMKaloT sMaynTesb- 
HbI€ KOHTAKTHBI€ HanpsxKeHHA (BbINIe Mpeqera, TexyyecTH 
MaTepHata), Ha ONOPHHX TapenKaX NOABAIOTCH BMATHHDI. 
TayOuna BMSTHH MMOrga 3HayMTenbHa—Ooee 1 MM 
{JL 5]. BMaruupl, Kak mpaBHno, pasqMunbl Ha pasHbix cer- 
MeHTAX, ¥TO OGbACHAeTCA pasHol sdrpyXKeHHOCTHIO OTAEMb- 
HBIX C€TMCHTOB H, BOSMO7KHO, pasM4Hnoit TBepmoctbio Me- 
Tada OTHEAbUBIX TapeOK, OGOLIYHO BMATHALI HMelOT cpop- 
MY Kpyra, HO HHOrda OBIBAIOT B BULe STMMMCOB, BEITANYTEIX 
10 HanpaBsenno BpaMenHs. 

Onbir aKcnyaTallHH mOKagas, 410 BMATHHbI Ha onop- 
HBIX Tapeikax ray6uHo no 0,20—0,25 mM He npenarctTBy- 
lor HOpMasbHOlt paSore u MoryT ObITh coxpakeHpl. IIpx 
Gomme ray6uke BMATHH cHeyeT NpoBOLNTh MpoTouKy 
ONOPHEIX TapeNOK, OCTaBMAH, OTHAKO, Cel OT BMSITHN 
(kpyr Auametpom“5—10 MM) Aa COXpaHeHus Haksela Me- 
Tava. 


1) Onopueit 6onr 


Onopubie Gouwrbl BBeMeHb! B KOHCTPYKIMMIO HOQNATHNKA 
C Wembio peryIHpOBKU BLICOrHOTO NOTOKeHHA CcerMeHToB, 
?. @. HarpysKH Ha HHX. [na TownoctH perysupopKH pesp6a 
6onta menaetca Meiko. Onopaaa nosepxnocTh 6onta BbIr 
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fioauserca uo chepe AocraTouHO SombuorO pamuyca (He 
meee 250 mm), 4TOObI yMCHbUINTb KOHTAaKTHbIe HallpsaxKe- 
uva. TlopepxHocrb cbepbi WM@oBaHHaa, e€€ TBEPAOCTd 
JOKHA ObITh Combe TBEPLocTH oMOpHO TapeakH HRC5O. 
HegonycruMo nosBsenue maockex ysacTKos (cmaTait) 
Ha NOBepXHOCTH OMopHOrO Gosmta, TAK Kak Mp 9TOM pesko 
yxymiuaetca camoycra- 
HaBJMBAeMOCTS cerMeH- 
TOR, UcKaKaeTCA IKCICH- 
TPHCHTeT, MpOHCXoAUT 
pasperyauponka Harpy3- 
ku. Ognako Ha TAKEO 
HarpyKeHHsIx  MomnAaT- 2 
HUKaX B fpolecce 3KC- F 
nayaTauun OOHapyau- Pac. 3-7, OnopHoili Goar (cocrasnoli). 
BasJIMCb TAaKHe CMATHH. 1 —pesp6oaoli crepxenb; 2 —BKraguut, 
Tay6una cmMATHa 0- 
craraga 0,3 MM, a jluameTp TaTHa cMsiTHt 50 MM. 
Vuntirmad Onbir aKcIMyaTauAy, saBofbl B TocaenHee 
BPEMACTANA LedaTb ONOpHbIe GosTLI COCTaBHBIMHA (puc. 3-7), 
cocTosituMu u3 pesbOoBoro crepxkHA 7, BHINOMHeHHOTO us 
OOLIGHOM CraqH, H BKMaLbluua 2 co ccbepHuecKol TMoBepx- 
HOCTbIO, H3FOTOBEHHOTO H3 WapHKOMOMMANHAKOBOH cram. 
Bkaasbiu sakarupaerct fo TBepfocrH HRC58 ua rayOnny 
He Menee 3 MM. Takolt cocraBHoit oropubtit Goat ynobuee 
B USrOTOBACHHM MB sKcIuTyaTayna (B cayuae 3aMeHbl). JLo- 
nyCKaeMbIM 31ayeHHeM CMATHA ccepnueckolt TonoBKH Onop- 
Horo 6ontTa (HAM BKMagbIMa) cuuraetcs 0,05 uM. 
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3-3. OBJIACTb NPAMEHEHHA 


Kak noka3aa ombiT SKCIWIyaTaluH, NOAMATHUKH Ha 2Ke- 
CTKOM BUHTOROM OMOpe BocTaTOUHO HaLexO paboTawT pH 
oOuux uarpysKax Ha HoAUarHMK yo 15,0 MH u npu yaetb- 
ubIx Harpyskax yo 3,5 MIla, Oxcnayatauua TakHx NomTAT- 
HMKOR CpaBHuTebHO TIpocta. OcoGbix MepolpuATHH M0 UX 
nacTpoiike He tpeOyercs. OnHakO Mp wepexoye.na Gomee 
BLICOKHe OOUWMe H YeNbUbIe Harnvexs B pasore NOAMAT- 
HHXOB JANHOTO THia BOSHHKAM SHAYHTeJILHBLe TpyAHOCTH. 
Mossnach HeOOXOAMMOCTD B AOMOJHHTeABHBIX ycTpolicT- 
BAX, OOETYAIOMMMX padoTy NOMMATHMKA, B OCOOO THaTedb- 
HbIX Hadaake HM yxose 3a HAMH. 

Anaaw3 lospexnesuh Hm mposezennpie uccneqoBaHua 
noKasasH, Yo pH yBeauyenum Obie Harpy3K¥ Ha NOT- 
NATHHK, YiebHOH Harpy3KH Ha cerMeHTb! H PpasMepoB TOA- 

AT 


MATHHKA HaYHHawT CKa3sblBaThCH bakropsi, KoTOpble panee 
He HMCJM CYILeCTBEHHOTO 3HaYeHHA, TAK KaK B LeJIOM MOA- 
HATHUK HMen OOAbWOH sanac HasexuoctH. K Trakum (ak- 
TOpaM OTHOCATCH: HETOYNOCTH H3rOrOBeHHA HM MOHTAXKA, 
AeopMalim cerMeHTOB H JUCKa, HepaBHOMepHOcTb pac- 
upewedeHnA HarpyskH Me2xKAy cerMenTaMN Hp. 


625 


300 


PP 337. 


Puc. 3-8, Cpasnarcapune pasmepst cermentos ognopasinix nogmsTHH- 
KOB arperaToB puta rHRposnextpoctannnl, 


a— Yerp-Kamenoropcxof; 6 — Muureyaypexoii; 8 — Bepxnecoupcoll; 2 — Bom 
cKoh Henn XXII cbesga KIICC; 0 — Auenpoxsepamackont; e— bparcxon. 


He Bosuukaer 3aTpyanenuit pH padore noxnsTHHKoR 
PaHuHuX KOHCTPyKuMH, PaccuHTraNbIX Ha HeBbICOKHE y7eAL 
uble Harpy3ku (20 3,5 MIJa), necmorpa ua Soutbume pas- 
MCPHI CCMeHTOB B IWiaHe A CPaBHHTeJIbHO MaJYylO HX TOU- 
uyny. IIpu sTOM CerMenTH “BbMIOAHeHBI OZHOCOMHEINH, 
HMEIUMMH MAaJLYIO KECTKOCTb. 

Ha puc. 3-8 3 ognom MacuiraSe nNoKasaHbt cerMeHTt 
MOMMATHEXOB arperatos Hekoroppix [3SC. Cermeuts Bepx- 
Nero pAAa OPHOCATCA K TOMMATHHKAM, KOTOPIe Hamexuo 
paftoraior ANHTCAbHOe BPCMA, a HHAKHETO pA_a—K Non- 
MATHERS ma, upm pacuic VOMima SOMKAIM CepbesHBle 3a- 
TpyaHenHa. 

Tax, HanpuMep, NognaTaNx THADoarperata Manrevayn- 
cxol TSC, umeounit pasmepsr cermenton &x1xA*=77X 
47X11 cM, HazexHO pa6oraet upH oKpy2KHolt cKopocTH 
12 m/c w yaensHo warpysKe 3,5 MIla, a moquaTHuK rHg- 


* b—mmpmna, /— gana, A — toma cermenra. 
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poarperara Bpatcxoi TOC, umetmuk asyxenotmme cer- 
MeHTBI pasmepamu 6X/xXh=52,541X20 cm u padoraio- 
UlMit Npu OXpy2kHOH cKopoctH 12,6 M/c H yAeabHol Harpy3- 
ke 5,4 Mila, He Mor 6bITh BBCJeH B okciluyaTalmio 63 
MIPHAYAMTebHOR MOLaw cMasKH K MOBepxXHOCTH Tpenus. 
Yacamuenne yrenbuof narpysKu 8 1,5 pasa pu onuHaKoRolt 
OKpy*HO CKOPOCTA pesKO HONMsUTO Hae@KHocTh paGorTat 
TlODHATHHKA, HeCMOTpPA Ha yBeuW4eHHe KecTKOcTH CermMeH- 
TOB. 

Takum o6pasom, qaa No_nariuxos na xKecTKol BMHTO- 
Bo OvOpe yReabHylo Harpy3sky cnenyer HasnauaTbh He 6o- 
see 3,5 MITa, ecm mp 10M Moryr GbiTD BbLep»Kannl pas- 
MEPbI CePMeHTOB B Mpewenax, yKa3aHubix Bbrme, T. e. b— 
He 6oree 60—65 cm u [—He Gonee 45—50 cm. Cermentot 
UpH S9TOM MOTYT OEITh BbITIOJIHEHE! ORHOCAOMHEIMH. 

TognaTawkA Ha %KCTAHX BAHTOBBIX O0PaX, BbIMOMHeH- 
Hble Ha BLICOKHE Sune M YAeuIbHbIe Harpy3ku, MeHee Ha- 
ACKUE B pa6ote, HecMOTPA Ha THlaTenbHy10 HacTpoliky u 
Kranapuunposannyio aKcnayatanmo. Xapaxrepim mpH- 
MepOM 9STOFO ABTAIOTCA NOWMATIAKH arperaToR ‘Bomxexort 
TSC umena XXII cpeaga KIICC—Han6onee marpyxen- 
Hble H3 BC€X HAXOMMMAXCA B IKCHAYATAH WOANATHMKOB Ha 
2*KecrKol BHHTOBOH ONOpe (cM. Tabs. 3-1). 


B nepaple rots skcnayaraunn Ha TIC Guz0 satpuxcuposano Govt- 
Woe YHCHO NoBpexneNHit ToANATANKOD, U3 UFX NpuMepNo toAOBMHA — 
8 Upouecce paGorsl, 470 ApHReIO K BBINYRKAeKNSIM oCcTAaHOBKaM arpera- 
TOR, MeHee CepbesHble NoBpexAenuA Onin OONapy2xeHM pH MNAaHOBBIX 
ocmorpax. B nocaenyioume rons SKcuuyaTauMN YACAO ~NOBpexXAeHHA 
CoKpaTHIOCh, OAYAKO NOMHO! HaneaHocTH paGoTH NomMATHMKOB NOOuTS- 
ca He yqanoch. Ha TSC uposenen yestit Komnnexe MeponpusrHi no 
HOBLIWCHHIO HANCKHOCTH PASOTH! NOAUATHHKOB: OHOCAOHNBIE CerMeHTst 
3aMeHeb Ha qeyxcuolinsie; onopHLie Gout pEMovteHt cocTaDHBIMK 
C BKAAXbINaMH, HMCIOULHMH NOBLIMeHHyio TBep_ocTS cepHyecKol t0- 
BepXHOCTA; PeKOHCTpyHpoRBaa cCHCTeMa OXaaxpeHHs; MpoBepex H 
HeMpaBaAeH SKCLEHTpHCHTeT Ha BCEX arperatax; pHMeHeH BHAAKATOPHO- 
PLYAKULIT MeTOL PAaCIpeMeTeHHA HArpysKH MEXxKIY cerMeHTaMH; TIpoBe- 
AHO cynepPuHUMIMpoBaHNe 3epKaNbUOi NOBepXHOCTH MHCKOB NOAMATHE- 
KOB pHa arperaToB; Mpopeped A HCMpasneH Mpoasb sepkasbHot 
TOBEPXHOCTH AHCKOR OTREMBUBIX arperatow; ontpenenenLi H ycranoBveHst 
HaMBbiroAHeHMHe TYCKOBBIe OTKPbITHA HallpaBasioulero annapata w 
PasBopora zonacreit paGovero Koseca. 

C nomomnio nepesicaenunix MeponpaatHii H icKmoNMTeNDHO KBaWH- 
bunuposanHont sKcnayaTaunn UNCHO TOBpexKAeHUil MOMUATHHKOB, CoMpo- 
POKAAWULIXCH BUIHYKLEHNBIMH OCTAHOBKAMM arperaToB, OHO COKPaule- 
HO JO MMHMMyMa (3a HlocweqHHe 5 aeT HX OHIO Beero MATb). ORKAKO 
wee eille COXpaHaeTes HanpwxKeHHOCTs B paGoTe skenuyaTamuoHHOTO 
NepcoHana, HEOOXOAHMOCTD NOCTOAHHOTO THATeMbHOrO HAabOgeHHA 3a 
NOAMATHHKAMH H BEeACHHA OrpaHH4eHHii B pexXHMBI PaboTst arperaToB. 
Tak, quit Kaxyoro arperata Boaacxoh [TOC nmenm XXII cnesga KIICC 
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YeraHOnneHd HCO NyCKOB M OCTAHOBOK, NocAe KoTOPOrO HeobxoAHMO 
BCKPbIBATS MOAATHMK JA ero OCMOTPa HM MoAMaOpoBKH cerMenToB. 
B 1972 r. Aaa pasaHYHEIX arperatos BomycKaiocb ot 800 zo 1000 nyckoB 
4 ocraHopox, a Aaa VeTLpeX arperato Guin BOOSIE aampeutenBl ocTa- 
HOBKU M3-3a HEHAeEXKHOCTH MOAMATHHKOB. B cayyae BRIHYKAeHHOH OCcTa- 
HOBKH T&KOTO arperata, HeOOXOAUMO BCKPHIBATh H OCMATPHBATb Tos- 
BATHEK, 

Vianonkennoe CBHAeTeCTBYCT O TOM, YTO STH MOANATHHKM ABIRIOTCH 
HpewembHBIMH NO CBOHM Mapamerpam (110 Harpysxe). JlioGoe yTaxKenenHe 
yenoBKi, KOTOPOe Ha HePKO HarpyKeHHDX HO/ATHAKaX He BAMACT 
cymecrnento Na Hx padoTy (noBMIeHKe GHeHUs 3epKambHOli MOReDXHO- 
CTH AecKa, pasperyAKpoBKa Harpy3kH Ha CerMeHTSI, NOBUIeHHe TeMMe- 
paTypb- Macna B JeTHee BCMA H Ap.), NpHBOMUT Ha arperaTax Bowm- 
colt TSC umenu XXIL evesna KTICC xk moppexazenmio no_mATEHKoR. 


Tloanarauxu arperaros Bowxckot TSC umenu XXII 
-cpe3ia KIICC padoraior ua npegene, 4To BHUJHO 43 
puc, 3-9, Ha KOTOpOM UpercraBsieHO pacnpereneHnne wAcaa 
TOBpek AHH NlOANATHHKOS 3a Hepale § ner aKcmyaTanAd 
no Mecaiam, 3a 100% mpHusret Bce NoBpexeCHHA 3a STOT 

nepHon, mpuBemume K 
r , BBIHYKTCHHBIM OCTAHOB- 
% \ Kam arperatos. Han- 
Gomputee (62%) deo 
\ noBpexzenut naaeT Ha 
ral JeTHHe MeCAILbL (HI0Hb— 
ceHTHOpb), Kora Temire- 
| parypa oxmaxk alone 
BOUL H OKpPyaalouyero 
Bo3iyxa HanOompulas. 
Sto cBuseTeMbCTByeT 06 
| OTCYTCTBHM 3amaca Ha- 
TST AEKHOCTH NOMMATHHKOB. 
rt PaccmoTpeHublii OMIT 
aKoIyaTanuH momTBep- 
2% LaeT, YTO OLHOPHAHbIE 
‘a MOAMATHHKM Ha %eCTKOH 
ry 1 BHHTOBOM onope Westeco- 
| a ae o6pasvo NpuMeHATD TIpH 
Le TF o6ujaxX Harpyskax Ha 
fy uw a nonnatuHK 20 15,0— 
a oo w wm x we 20,0 MH u ynempnexna- 
Mecnize! rpy3kax mo 3,5—- 
te 4,0 Mila, mpuyem mpu 
sete Tloppexnenua jigmtuncs HWKHHX 3HaveHHAX Ha- 
KCK 
an cpesna KIICC we mecaiant . TBO. EPYSOK COTMERTE, MOR EO 
uekTax oT Moanoro wAcaa nospexgze- - BBIIOVIHATh OAHOCTONIDI- 
Hai ga nepase 8 wer aKcnayaraium, MH, MPH BepXHHX sHayde- 
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Konuvecmbs nodpexdenuk 


sab araaruavedt 


eal i] 


Huax AByxcuohatMu. IIpa 6oabuux Harpy3skax memecoo6- 
pasHO TpHMeHeHHe NOANATHAKOB ZpyrHux THNOB — JBYXpaA- 
HBIX WIM C ABTOMATHYCCKHM BbIPABHMBaHHeM “Harpysku Wa 
cerMeHTH, 


[napa wersepraan 


NOANSTHMKM HA FHEPABSIMYECKOR ONOPE 


4-4, TIPHHUMM PABOTbI HK OMMCAHME KOHCTPYKLUMK 


Tlepexog va Govtbmme OceBHIe HM BHICOKMe yAembHble Ha- 
Ppy3KH Ha fowNATHuK noTpeSoBaa Gonee paBtomepHoro 
pacnpegenenua Harpy3Ku Mexyy cermeHtamu. HanOouee 


& £ 6 


Puc. 4-1. Tlonnariax na raqpapanyeckoit onope. 
7—cryanmas 2—NeK; S—nepxuna sacth cermexra: 4— ocnosaui 


e ceruenta; 
§—otlopaui. Got; 6—yapyras KaMepa; 7— Teno 3anoavenus; 8 — OuopHan Ta- 


peaixa. 


yRasio aTOMy TpeOopaHHig OTBeIAeT KONCTpyKiuA Mog- 
HATHHKa Wa THApaBMuecko onope, paspadoranian na 
sanone «<Ypassnextpormkmam> umenn B. VW. Jlenuna 
[J1. 43]. B wei o6ecnexeHo azromaTH4ecKoe BbIPaBHMBa- 
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Hwe HarpyskH Meay CerMeHTaMM Kak B CTaTHYeCKOM, Tak 
HB AuTAaMMAMNeCKOM cocToAHHH. 

Tlognaruwx Ha ruapaBawyeckol onope, paccynrannuit 
na Tomy warpysky 16,0 MH u ygesbuyw wnarpy3Ky 
4,8 MIla, mpemcrapuien wa puc. 4-1. 

Onopusie Gorter 5, Ha KOTOPHX sexaT cermentH 4, 
BBCPHYTE B BepxHHe #acTH yupyrux Kamep 6. Kaxnas 
yupyraa kamepa MpeazcTasasner cook rodpuposannni un- 
aap. TIpw cpaByHnteabHo HeGombUIOM oceBom ycusmHu 
OnaroqapsA HanMIHio Top MpoucxoAAT Ocayka KaMepsi 110 
BHICOTe HM H3MeHEHHe ee BHYTPeHHerO OGbeMa. Uucso yn- 
PyrHX KaMep cooTBeTcTByer 4Ncwy cermentos. Hx suyTpex- 
He NOJOCTH gailOwHeHbl MacvioM 1 coobllaloTca Mey 
co6o. TIpH wamxatuu ua ony KaMepy H ee omycKaHuH 
MpOHcXonuT Tobe Mpyrux Kamep. Ecsrm ona u3n Kamep 
TON MelicrBueM MpyloxKeHHOM Harpy3kKH onycTumach Ha 
h uM, TO Kaxkaaa W3 OCcTaIbHbIX KaMep Nos"HMeTcA Ha 
h/(n—1) mm. TIpoucxogur astomarnueckoe  BbIpaBnuBa- 
HHe Harpy3kH Ha cerMeHTbl H KOMMeHCauMA Bcex jony- 
ULCHHbIX IPH HSTOTOBICHHN H COOpKe NOAMATHMKA OTKNOHE- 
unl myTem mepepacnpeseaenua Maca B yipyrux KaMepax. 

Pacnpegeneaue warpysku MexKAY cermMeHTaMH TosiaT- 
HUKa Ha THLpaBNyecKol ONOpe saBucnT OT WKeCTKOCTH yn- 
PYTHX KaMep, OF pasWUHA AeCTKOCTH OTAeNbHLIX ynpyrax 
KaMep M OT TOYHOCTH PerynMpoRKH Bcex cerMeHTOR TIO BEI 
core. Buytpa ynpyrux KaMep loMelleHb! TaK Hasbinaemne 
Tea 3al0aneHua 7. Onn mpeqctazanor coOol uuaunIpH, 
KOTOPble yMCHbIalOT OGbeM MaC/la, TpUBOLH B cOOTRET- 
CTBHe OObeEMHOe yBeAMYeHHe Maca H BUyTpeHHero OGbema 
cranbuol KaMepbl Mp MOBMIMeHHH TeMMepatypbI B Mac.to- 
Banne noqnarauKka, Kpome Toro, Ha 3TH WHIMHEp Moryr 
onycTaTbca Kameppl B caysae aBapuitno yreuky macaa. 

Tepsonayaaminie Mozeam nognaTHMKos Ha THApaBsue- 
cKol onope (puc. 4-2) oramyaauen or coppemenuvix. B nx 
yipyrve KaMepH H Tea 3anosHeHUA MpHBapHBasucE K oc- 
HOBAHHIO MOLNATHHKA, OMOpHbe Goth BRepTEBanHcL 
B BePXHIOIO MaACCHBHYIO YaCTb yNpyrvx KaMep, a cooOmie- 
HHe Mey BHYTPCHHHMM MOMOCTAMH KAaMep, a coo6ue- 
HOCb 3AKPBITEIM KaHaJIOM B MACCHBHOM Tee OcHOBaHHE. 
Takoe KOHCTPyKTHBHOe PeMeHHe Obi TOBONLHO CTOXKHBIM 
B TIpoussoycrse. Kpome toro, KoableBoe ocHoBaHNe tocje 
MpuBapkH K HeMy yupyrux Kamep AeopMUpoEasocb, 4TO 
MpuBOAHIO K NaksONY ynpyrMx KaMep OTHOCHTeMbHO Bep- 
TakambHoH ocu. B skemzyaranHu npu sarpysKe ynpyrux 
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KaMep BeCOM poTOpAa HX HakNoH yReAMMUBasca elle Gomb- 
me, Dro BhigHBano0 B paAxe cayyaen 3amenanwe CTeHOK yil- 
PYPHX KaMep O Tela 3aTlOHeHHA H HapyWleHHe HOpMadb- 
HOH paOoTh MOANATHHKA. 

B cospeMenvoh KOWCTPyKUMH MOAMATHAKA Ha OCHOBE 
OMbITa SKCIAyaTalyn 3aBOLOM NpPHMeHeH PAA KOHCTPYKTHB- 
HBIX H TexHONOrHMeOKHX ycoRepmencrsopanuit [JI. 44]. Ha 
puc. 4-1, Ha KOTOpom noKasa- S 
Ha COBpeMeHHas KONCTpyKUMA, 
BUJIHO, YTO TeENO SanonHeHuA 7 
IipHBapusaetca Kk BepxuHelt 
wactu yopyroit KaMepbl H B } 
TO BBepTbIBaeTCA ONOPHDI 
Gor. 

Yupyrue KamMepbt mMeloT 
TMYxXOe RHO HM K OCHOBAHHIO He 
IpuBapuBaiores, a KpensaTcs 
Ooutramy. Coefnunenne BHyT- = 
Tpewnwx womocrell ynpyrux Z BRE” 
Kamep Mervyty coGoh ocymecr- [ee 
BUIACTEH TOACTOCTEHHEIMH TPy- rat Zs 
6aMu, BRAPeCHUBIMH B KaKLyIG 
Kamepy. Takoe KOHCTpyKTHB- 
Hoe pelleHMe ynpocTHuo u3ro- 
TOBMeHHe TORUATHUKA 4 O6e- 
cnewao cTporo BepTHKadb- 
Hoe MosOKeHHe ynpyrux Ka- 
Mop MpONSl Lh geen Puc, 4-2. Mepronasanpuas Mo: 
Jcb OObEM H MAHA CBapHbIx Han ca hi a ar rac anni: 
MACIONPOGHHX IBOB. weckoli onope. 

B nook KoncTpykuHH Tojt- Deiat diine: dal aao ates Fe 
HATHHKAa Ha rHApaBlHVecKo 
OMope BREACH HOMOMMTeMDELI sneMeHT—OnopHad Taped- 
xa. Kak m B MOMUATHMKaX Ha 2KeCTKHX BHHTOBbIX OMOPaX, 
ONOpHas TapetKa CHYARUT WIA yMeubMenuA oOuLe necop 
MAllHH CePMEHTOB, YTO AOCTHTAeTeH 3a CYET TIPOTHBONOAOA- 
HOTO Halpastenus TemilepaTypHok u cusosol Ledopma- 
iwi CerMeHTOB. 

Kosmuecrno rodp ua ynpyrux Kamepax B COBPpeMCHHLIX 
KONCTPYKUNAX YMCHbIIEHO ¢ HeTLIPeX JO BYX C MONOBHAOM, 
vpex. Sto yreauuio oOmyo %KecrKocTh oops. [pu stom 
MOBBICHHCb TpeOOBaHHA \K TOYHOCTH PerYAHPOBKH BBICOT- 
Horo MomoxwKenus yupyrux Kamep. Topp cra Bbiloa- 
HATHCA B BHC MapadeMbHBIX KOALYCBBIX IPOTOUCK BMECTO 
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z aS 3S % ese = KonycooOpasHblx, Kak ObII0 B T€PBbIX KONCTPYKIAAX, UTO 
pa eg No GSB AMS SS 3 3HaYHTeAbHO YIPOCTHAO Ux BbINOAHEHHE. 
# be Sails: Pee cae & BR B nacrosilee Bpema wa ruipossexrpocraunuax Copet- 
is cxoro Coto3a pa6oraer Gonee 50 arperatos c NOANATHUKA- 
2 § a soy An 5 Ma Ha THApapanueckoit onope (Taba. 4-1). Onn padoraior 
re i S Bc & 2 mals & aS TIpM BEICOKUX OGULNX H 'YAEJbHDIX Harpyskax (10 29,0 MH 
Ss wt 7 sa 38 w 5,8 Mila) npw oxpyxHbx cKopoctax or 7,83 20 25,7 mie 
a uM uMewoT Auamerp sucka go 3,75 m. Pasmepbl cerMenToB 
Se = 2 o 7 w882 Bo S (cpeqias jmuHa HW wApana) AocTurawT 60X65 cM, a dHC- 
s¢ oS Fo hae SS ede E> Bias nO cerMeHToB cocTaBaser oT 8 4o 20, PAX NOAMATHUKOB Ha 
_ Po at ia as so ° O 8 THApABAMYeCKOH OMOpe HaXOAMTCA B SKCIyaTanun ye 
& g é AWHTeABHOe BpeMHA, Olibl? SkciviyaTalMu, a TakrKe HaTyp- 
§ g eS 2 g e Loe Siig gS Ss & ‘Hbie KCUbITaHHA, MpoBedenHble Ha HEKOTOPbIX TOAMATHH- 
all & a 6% = + & gard X Ra £3 KaX, MOSBOAAIOT CAQIATE ONPeeNEHHbIe BbIBOALL 06 OCoO- 
2/8] 2 re Se + Nee GeHuocTAX paOOTbl STHX MOANATHHKOR, CPaBHIITb HX C-HOM- 
§ z Fy ge MIATHUKAMH HA XKecTKOM BHHTOROH OlOpe. 
s{4) 2 nese Bc g BF 
S|§) 8 B Saas X & + Fs 
Biel e 88 = 8 4-2, PABOTA CHCTEMbI FARPABNMYECKOTO 
S|5 6. 28 BbIPABHUBAHMA HATPY3KK 
slE| § wae e 38 
= é Botte 28 8 3s Cucrema THIpaBAUYeCKOTO BbIPABHUBANHA NoMKHA O6e- 
3 S gas bz ClewHBaTh ABTOMATHYecKOe ypaBHHBalHe WarpysKH M@ KAY 
= i) g8 CerMeHTaMH Kak TPH HeNOABHKHOM MOMMATHUKC, TAK H HA 
§ sue eSBs 2 g 8 paGorawmiem arperate. Omwako YacTb clleltMaancTOR Cu 
& ribs a meee x Bs ae rae, YTO Ip BpallleH¥M poTOpa NosHOTO BLIPaBHuBannA 
2 EEE} aE or ea 8 §g Harpy3kW M@KJLy CefMeHTaMM He AOCTHTactcA, TAK Kak He- 
9 pes ge perok Macaa m3 O;Hol! yopyroit Kamepit B Apyry!o He T10- 
g ca a a8 ciepacr 3a ObICTpEIMH KowcOaHuaMM HarpyskH Ha cerMeH- 
Al | ee) Ze2 238 25 S28 hi vox [JI. 26). 
e ae” a solo “ x 2a 28 Ha HarypHyx ToAnATHHKax Oplla MpoBepena pabora 
3 eS H CHCTeMbI PHApaBAMYeCKOTO BEIPABHUBAHA HACPYSKH Me AY 
s 5 % ies cx a Se { cermeHtaMH TlofmsitHakos arperaros paga TSC, Tax, 
s g oS & By Qa TE x g &B Be Ip UCCMeAOBAHHAX NOAMATHUKOB Ha TuApaBAMYecKOH ONO- 
iS z g a7 & BaP SA oe ee ! pe arperaros CapatoscKoii TIC npowsso_unocb onHOBpe- 
= 8 MeHHOe OCILHJNOTpaHpoBanHe BepPTHKaJIbHBIX Mepemelle- 
an = oe = Gb ge a a “4 “uit Beex 12 ynpyrux Kamep, a Taxx%e Gnenna sepKanDHOl 
fe a A eee af z Me en ge HOBEPXHOCTH AMcKa, NyAbcawHM HarpySkH Ha CerMeHTHI, 
a gs: A B-e 8 gets -B8+ ae TOMMMHLI MACJAHOH TWIeHKH H ApyruxX BeMHOHH, XapakTe- 
& g 5 5 z z “ee g age =e 1g i a pusyloulux padoTy NoAMATHKa. 
z Be E Sg He Be geese. ae Tlepsonavaspno GpiiH TpOHsBeLeubl MPOKPyTKU poTopa 
= es = @- ® &c B25 255 Bsgg5as 58 Ha CePMeHTax, CMa3aHHbIx catom. Ouw NpousBosuiuch ny- 
ae 8g B= oSes a ZEZig ooo Fa TeM KPaTKOBPeMeHHOTO OTKPHITHA Ha 5% HallpaBamiowlero 
4 228 ge 28 ae eo3 ag ammapara. Tlpa TakH4x MpOKpyTKax CKWIOWaeTCA BIMAHHE 
8 33 s a's itt 278 eS BHCIWHHX CH (THAPABAMYeCKHX HM SACKTPAYCCKHX) H HMe- 
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€TCH BOSMOXKHOCTh ONPeACMUTb MyIbCalHA B TOMMATHUKE, 
CBAAHHbIe C OCOGeHHOCTAMM CaMOrO NOANATHHKA (BOsHH- 
CTOCTbIO SepKaJbUOli’ MOBeEpXHOCTH AMCKa, HenepnenzuKy- 
AMPHOCTHIO MOCKOCTH MATH K OCH Bawa arperaTa 4“ JIp.). 
Samepbl NOKa3aiu, YTO OveHMe SepKabHOM NoBepxHocTH 
aucka cocrasaser 0,07 y napy2xnoro Kpas, 0,06 3 cepenu- 
ue u 0,04 mm y BuyrpeHHero Kpas Aucka. 3a oun o6opoT 
poTopa MponcxonNT OHO TOAAATHeE H OHO onycKanne, 
waBKO Mepexogaume Apyr B apyra. TlockompKy Guenne 
oclNMOrpadupowaaoch Ha ABYX MPOTHBOTOJIOMWHHIX Panuy- 
ax, YCTAHOBIEHO, YTO KOra OAH Kpalt MHCKa UeT BBEPX, 
IPOTHBONONOKEBH Kpah HAeT BHH3. Taxol xapaxrep One- 
HHA 3€PKaNbHOH MoBepXHocTH AWCKA CBHuNeTeTLCTByeT O 
HadHWHH HENEPMCHAMKYIApHOCTH MOCKOCTH NATbI K OCH 
Baga arperara. Mecrupix uepoBnocrei ne o6Hapyaeno. 
Ocuuanorpabupopanve BepTHKANbHbIX NepeMelleHHH BCex 
yUpyrux KaMep MoKasaJio, uTO KaxkKAaA 3a OHH obopor ne- 
pememtaerca Ha 0,04—0,05 mM, mopropsa nmpotush 3ep- 
KadbHOl MoBepxHocrH WuCKa B HallpaBleHHH pBpalllenus. 
Oro cBuxerenbersyer 0 HOpMaabHOl pabore cucTeMbI rH- 
PaBaH4eckoro paBHUBaHHA Harpy30K Wa cerMeHTh. 
Takum o6pa30M, pH CpaBHHTeabHO MeseHHOM Bpalle- 
Hum poTopa OxveHHe - 3epKaJIbHOli ToBepxHOCcTH AuCKa 
B cpequeM Ha 0,06 MM BBISbIBaeT NepemellleHHe ynpyTax 
xamep B cpequem Ha 0,045 mm. Yupyrumu kamepama Boc- 
mpunumaiorca 75% myapcaunu, a 25% socnpuanmaiorca 
ApyruMu- ynpyrHma S7emMeHTaMu, B OCHOBHOM onopHLiMu 
tapenkamu. Ilympcalua Harpy3ku Ha CerMeHTbI, 34aMepeH- 
Hast mo ReopMauwA ONOPHEX TapeqoK, cocraBusa mpH 
MpoKpyTKax Bcero oKon0 10 KH, npumepHo B 5 pa3 MeHb- 
We, YOM B MOMATHUKe Ha AECTKHX BHHTORDIX OTOpaX TPH 
TakOM %e OueHuu 3epKaNbHOH NOBEPXHOCTH MHCKa. 
Hismepenua, mposeenpie g3arem Ha paOorTalollem 
B pasJIMUHBIX PpeXUMaAX arperaTe, NOKasaaH, YTO H UpH 
STOM ypyrHue KaMepbl COBepiialoT BepTUKadDHBIe KOeGa- 
HHS B NOJHOM coorBercrBHN c GueHHeM sepKaabHOH No- 
BepxHocru g@ucka, OnHako xapakrep Koebanni B nom- 
NATHHKe pu paSote arperara Capatoscxot TSC roy ua- 
TpyskoH OKa3ancd HIM, YeM Mp MedeHHOM mpoKpyTKe 
potopa. Kouie6anus mpoucxoaMaHn lpeuMylkecTBeHHO Cc jBy- 
Ms YaCTOTaMH: COOTBETCTBYIOMIeH YacTOTe BpalileHHA (OHO 
KoaeOakHe 3a OOopor poropa) u 4eTEIpexkpaTHoH yactoTe 
Bpallenua (veTbIpe KOmeGaHna 3a OOopor poropa). Iepsbie 
BbISBaHbl HCNePNCHAHKYJAPHOCTbIO MOCKOCTH MATEI K OCH 
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Bana arperata, 470 Obwio oTMedeHO yake Mp mIpoxpyTKe 
poropa Ha cae, BTOpble — PHApaBaAnyeckKHMH BO3MYIILeHH A 
Mu B 3OHe padouero KoTeca TYPOMHBI, BEISHIBAIOULUMM Ka- 
yaa poTopa 4 nyabcauvy B TO MATHAKE. 

Ha puc, 4-3 mpunexeHbl OCIMATOrpaM Mb GuennaA 3ep- 
KasbHon MOBEPXHOCTH fucka, U3MePpeHHOTO OKO10 cermMeHTa 
3, u BepTaKasbHOrO NepememleHua yipyro Kameppl 3 TPH 
paGore arperara c MosHo Harpy3KoH. Tjarauxn Oblin 
yeTaHOB/eHbl MpakTHYeCKH Ha ONHOM PaAHyce, YTO TOSBO- 
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Puc, 4-3, Ocumaorpammer nyapcaunit 8 noauaTHHxe arperata Caparos- 
cxob 


84» Ser By — Suewe sepKaronof monepxnoctH y apy2Horo Kpas, B cepexune 


uy puyrpeanero Kpaa xucka; s—cMemenue ynpyrolt xaMeps 3; etpeaKasat 
oKazalo Hanpapneme cmentenmk knepxy. 


JdeT CpaBHMBaTd KOAeOaHMA He TOAKO NO 3HayeHHI0, HO 
u 10 dase. M3 pucyuka BuxHO, YTO GueHHe 3epKasbHOH No- 
BePXHOCTH MHCKA H BePTHUKaJIbHbe MepemMellenua yrpyroit 
KAMCPbI COBEPHIEHHO OAMHAKOBbI NO XapakTepy MH coBMaya- 
lor No dase (T. €. MpH xoe AMCKa BHUS ynpyrad Kamepa 
B 9TOM MECTe OAHOBpemenHoO uAxeT BANS). Beprukaububie 
cmemenHa yupyroi Kameppl 3 HeMHOrO MeHbUe cpemHero 
Guenua sepKaspiol moBepxuocrH gaucKka. Cnexyer oTMe- 
THTb, UTO B YCTAHOBUBINeMea pexKuMe CMelleHHe OTmemb- 
HBIX Ypyrux KaMep pasmHuHo. Sto obbAcHMeTeH KaK pa3- 
AWUHO HKecTKOCTbIO yNpyrux KaMep, TaK H.OCOOCHHOCTAMH 
NYMbCaMMONHBIX ABJICHHH Ha LaHHOM arperare. 

Us puc. 4-4, re mpuseqenbt OcuuAaorpaMMB! c OHO- 
BpeMeHHOH 3anMcbiO MepeMellieHuil BCex ynpyrux KaMep, 
BHIHO, UTO KoNeGaHHA BCeX ylIpyrax KaMep ¢ 4acToTOn, 
COOTBeTCTBYIOUUeH YacTOTe BpallleHHs, BbISBAaHHOM Herlep- 
N€HAAMKYAPHOCTHIO NyIOCKOCTH NATH K OCH Basia arperata, 
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MPOHCXOAAT MOCHeMOBATEMbHO: CHavata UAeT BHUS yIpyrad 
Kamepa /, 3arem 2 wT. A. MO Mepe MpOxoAeHHA BEICTY- 
Haqollelt wacrH AucKa Haw cerMenTamH. Ec BepmuiHipt 
(41H BOAAHHBI KPHBBIX COCLMHMTS, TO MoTyYHTCA HaKsAOH- 
Had JHHMA @@, MOKagbIBalOlilad MOC/IeIOBAaTeABHOCTD CMc- 
WeHux yipyrHxX KaMep M NOATBepyKaIoMlasd, WTO cucTema 
THpaBAMYECKOTO BLIPABHUBAHHs paSoraeT HOpMaJbHO. 
KoueOanua ¢ uacToroli, uerbipexKpaTHow wacroTe Bpa- 
WeCHHA, HMeIOT COBepiexHO Apyrol xapakTep M BbISBAHDI 


a N= 59 MBr c 


4 | 
\ ! 
5 \ 
U 
wR A 
\ 
8 i 
\ | 
ee 
10. \ | 
Poa fot et ft 
A | 
11 
f 
\ I 
12 \ 
( ! 
a o 
= —— |. 


1 adfopom : 


Pre, 4-4. OcumaiorpaMMel BepTuKanbEBIX MepeMeuleHHi ynpyrAx KaMep 
nognatuaKka arperata Capatoscxo# TSC mp MaKcHMaAbHOH MOUKHOCTH. 
Homepa KpApnix coorsercrsyior nomepam KaMmep. 
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HuLIMH MpHunnama. KoneSanua Bcex yipyrax Kamep c sTolt 
yaCTOTOH IPOHCXOAAT OAHOBPEMCHHO, MIpH¥eM MOOBHHA 
yUpyrux KaMep Her BBepX, a Apyraa Noazosuxa BANs. Ha 
puc. 4-4 Buquo, uT0 yapyrue Kameppi 11, 12, 1, 2, 3 nayr 
BBEPX, a yilpyrue Kameph 6, 7, 8—‘suus. Yupyrue Kamcpbr 
4, 9 4 10 npaxtwuecku He cMellalorea ¢ 9Tolt yacroroll. 
Dro cbHeTeabLeTRyeT 0 KayalM BCeTO POTOpa B OAHOM Ha- 
npasaenuu. Ecnu nposectu amano yepes cermentst 4 1 10, 
TO yMpynwe KaMepbl, Jlexalllte MO OY CTOpOHY OT STO 
AMHHH, Mepemellaorcad B KaKOH-TO MOMeHT BpeMeHH KBep- 
xy, a JleKalne 10 Apyrylo cTOpoHy OT Hee —B TOT Ke MO- 
Ment Bpemenn Kuusy. Han6ornume KoneOanuA HMeloT yn- 
pyrue KaMepbl, HaM6oee yadenHbie OT 9TOH AHHH (, 6, 
7 uw 12), HavMeHbuINe KOAeOakuA— yupyrue KaMepbl, Ou1K3- 
KO paciiojoxennble K oc Kayalina potopa (3, 4, 9 u 10). 

Onncannne KoeOaHuA BH3BaHbI acHMMCTpHeH NOTOKA 
B 30He padowero Koueca TYpG6unL. Kayan ua veTbipex 
aonacteit paSowero Komeca, MPOXOAA MHMO MCTOUHUKA BO3- 
Mylewui, Nonyuaer yiap, packauHBalollui poTop vu BOC- 
IpunuMaemplit nonaraaKxom. Kayanus poropa tpoucxogAat 
8 HatipaBnexun «<3y6a> cilupabHol KaMepbl, (KOTOpH uw 
aBIaeTCA ucTOUNHKOM BosmyuleHui. M3 puc. 4-5 BaqHo, 
470 HalpaBuenwHe KayanH poTopa coplagaeT c paciono- 
WKeHHeM 3y6a CIHpambHOH Kameph. OueBuqHo, 4TO H3-3a 
Mano JIMNbI ChupamtbHok KamepH typ6uHb CapaToscKol 
TSC B paiione 3y6a cmupamM BOSHUKAaIOT SHAYHTeJIbHDIe 
BOSMYIMCHHA HoTOKa, BosrelicrByioMNe Ma stolacTa paboue~ 
ro KOneca H BE3bBAIOWMe Kone6aHua poropa (veTBIpe 3a 
o6opoT—B cooTseTcTBHH c 4MCTOM soMacTelt) Hw GHeHHe 
AucKa TOWMATHHKA. 

Tipu uensrannax Ovenve 3epKanbHOl MOBePXHOCTH AuC- 
Ka H3Meps0Cb y CePMeHToB 3 H 9, T. e. B 30He, Te KOse- 
6auua He ABAIMIOTCA HaNGombUMMH. Cpeqnee sHaueHve One- 
HHA SepKaNbHOH MoOBepXHOCTH B STOM MecTe CcOCTaBHO 
0,13 MM, a cMelleHHe ynpyrof xameppi 3—0,12 mm. Han- 
Goabluee cMelleHHe 3aperncTpHposano Na yupyroit Kamepe 
1(0,15 mm). Tlypcanua marpyskM wa cermenTbt npn 6ue- 
HHM 3epKaabuol nopepxuocTa gucKka 0,15 MM cocraBuna 
20—25 KH. 

Takum oOpasom, 3amepamu Ha welicrsyiollem mognsat- 
HUKe ycTaHOBAeHO, 4TO CHCTeMa THAPaBMYeCKOTO BHpPAaB- 
HMBaHHA Harpy3kH Ha CerMeHTb! padoTaeT HOPMadbHO, Kak 
B CTAaTH¥eCKOM COCTOAHMH, TaK u NIpH paOoTe arperata. 
(Buenne s3epkabHoli noBepxXHOcTH JHCKa, BbISBaHHOe 
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Kak HeNepnen.AKyAApHocTEIO MaocKoeTn HAT K OCH Bada 
arperata, Tak 4 Kayauem potopa or ruxpasaiueckux po3- 
MyienHi Ha padowem Konece Typ6unEI, mpeobpasyercs 
B HepeMellenue yilpyrux KaMep 4 MoOCTOAHHOe mepepacnpe- 
AeNeHHe HaTpy3SKH MeXK LY cermMeuTamu. 

Hensiranus no mposepke paborsi cucremu raapasause- 
CKOrO BbIPABHUBAHUA MOANATHHKOB Ob MpoBeenh Ha 
AByx arperarax Caparoscxolt TOC u Ha arperatax HeKo- 


BS 


HB 


Puc. 4-5. Pacnosorxenue cerwenton noanstinka (a) 4 naan cnupauusoti 
Kamepbt (6) arperata Caparoscxoh TOC. 


Topbx Apyrux TOC. B wacraocrn, Sian mposereust nen 
Tada HOAMATHHKA arperata Bbyxtapmunckolt TSC, umet- 
Mero = CPaBHUTeIBHO BICOKYIO YaCTOTY Bpallleuaa — 
150 06/mui. [pu suaqareapnoit yactore BpalleHus KovIe- 
Oana B NOANATHHKe MpoHcxogaT c GosbUlell YacTOTOH uf 
pa6ora cucrembi ruzpaBnuueckoro pupastananna 3arpya- 
Haetcs. OxHako aamepst moKa3aaH, 470 K upu Soapmok 
yacToTe BpallleHua yipyrue Kameps ycnepaior copepmiarb 
BePPHKANbHbIe CMCILCHHA, BLISBAHHbIe OHeHHEM 3epKanDHOli 
TOBepXHOCTA AHCKa, HM O6ecneyHBaTh BEIPABHHBAHUe Hae 
Tpy3ku. 

Ecan B noamatauxe arperara Capatoscxoh T3C 6ne- 
He ScpkasbHOh NoBepxXHOCTH AMCKa ObvIO BU3BAHO He- 
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rata H KaiaHHem potopa oT THApaBAMuecKHX BosMyTLeHAy 
B TypOuHe, TO B NomaTHuKe arperaTa ByxrapMuHcKon 
TOC Gnenne sepKanbuoh MopepxH#ocru AHCKa 64IvI0 BEIS- 
BaHO B OCHOBHOM HamHuHeM BBICTYNOB 4 BIaMWH Ha CaMOH 
3epKanbHol MonepxHocTH AHCKa. HeposHocru Screams 
monepXHocTH AMCKa COCTAaBIANH 0,19 mM y Happec 

Kpast [ucka; MMesgocb Ba BEICTyMa H Ae BMAIHHEL. pu 


hepnenAUkyAAPHOCTHIO MMOCKOCTH TATE! K OCH pana arpe- 
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Puc, 4-6, Ocuaasorpamme nyzpcaunit p moanatauxe arperata Ne 7 
Byxrapmuncxoi TOC. 
Aj—Ay —ememenua ynpyrax Kamep 1-8; 5, Oop» 5 — Suenue sepxamsaof no- 
pepxnoctit y HapyAkiOrO KDaw, 8 cepeaHHe HY BHYTPeaHero Kpaa suena. 


HOPMANLUOH YacToTe BpallenuA dacToTA Konebantui coc- 
tapuna 6 Tu. Kak moxasamu 3aMepbl, yipyrde KaMepbl 
ip 9Tok wacrore yclesaau NepemelliaTsca B COOTBETCTBHH 
c¢ OveHHeM 3epKasbHO MoBepXHOCTH MUCKa. Tlepememtenus 
ynpyrux KaMep cocTaBHJ 0,13—0,16 mm, 7. e. 70—85% 
3uaueHHA OHCHUA 3epKaTbHOH MoBepXHOCTH AACKa. 
Ha puc. 4-6 mpeactapmena ociuiorpamMa nysibcatlut 
B nognatuuKe, Beprukasbubie KoweOaHua BCeX yilpyrux 
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KaMep 10 XapakTepy Toxo MoBTOpsIoT GueHHe sepKaub- 
Hol MoBepxHocTu AucKa. CMemenMe yimpyrux KaMep BHH3 
HAM BBeEPX IPOHCXOAUT TNOCM€MOBATeIbHO 110 Mepe TpoOXxox*K- 
Rens Hal HAMM BBICTYNOB HIM BIALWH 3epKaybHOH 10- 
BePXHOCTH AHCKa, YTO CBHETeABCTBYeT 0 HOPMaJIBHOM pa- 
Gore cHicrembl WHApaBUAYeCKOTO ypasHrBannn, 


4-3. PABHOMEPHOCTb PACIPEQENEHMA HATPYSKK 
MEXKZLY CEFMEHTAMM 


OckosHbiM MpeHMyM\ecTBOM TOATATHHKOB Ha THApaB- 
wHueCKOM OMOpe, BbITeKAIOIUMM M3 NpHHtuna ux padorHt, 
ABIKETCA PABHOMepHoe pacipenemeune HarpyskH MexKAY 
CeMMeHTaMH, TO HeOMHOKPaTHO TMOATBRepKAaoch HCTIO- 
CpeAcTBeHHBIMM 3aMepamu py ucnbiTanvax. B sxcnayara- 
HMM 310 KOCBEHHO NOATREpARAaeTCA MeHBIIUM pasOpocoM 
TeMMepatypbl OTACAbHbIX CETMCHTOB M0 CpaBHeHHIO C MON- 
MATHUKaMH Ha 2KecTKoi BUNTOBOH ONOpe. IIpu oObIuHO UpH- 
HuMaeMOll B akCIyaTaluu TOWHOCTH pacnpexenenua Ha- 
rpy3ku MewLy cermMeHTamu pas6poc Temiepatypbl oTACTb- 
HBIX CEMMeHTOBR COCTABMAeT AIX MOANATHHKOB Ha %XKecTKUX 
BUHTOBEIX omopax 5—10°C. [na no_natHuKoR Ma PumpaB- 
AWueCKOH OOpe, CCAM OHH He HMCIOT ABHLIX MeeKTos, 9TOT 
pasOpoc paper 1—4°C. IIpu ucibiranyax momnaTHHKos 
arperatos JuenpossepxxuncKol TSC —ognoro Ha xKecrKon 
BHHTOBOU, OAHOTO Ha THApaBanuecko onope [JI. 9] — 
TepMollapaMH H3Mepsacb TeMIlepatypa Kaxoro cenMeH- 
ta. Mamepeuus, uposexenuble nocae oGpranbix peryauposox 
HaPpy3ku Ha CeMMEHTH, NOKa3aqu, ITO pas6poc TemMepary- 
pbl cerMecHToB NOoAMATHHKAa Ha THIpaBauyeckok onope coc- 
qapua 1,5°C, a ua %xecTKol BuHTOBO onope 7,5°C. 

Hecmorpa wa TO ¥TO NOMNATHHKH Ha rHqpaBaMuecKolt 
onope 10 Mpuamuny cBoet paGoTH o6ecneyuBawT aBroma- 
THUeCKOe BLIPABHUBaHHe Harpy3KH M@XAY cerMeHTaMH, 9TO 
BBIPaBHMBAHHe MpOHCXOAUT B ONpeMeNeHHbIx Mipededtax, Tak 
Kak yUpyrHe KaMepbt OGamawr coGcTBeHHOM wKeCTKOCTIO 
TpeOyerca npexBapureabHaa peryMpoBKa M10 BbICOTe yIpy- 
THX KaMep BMecCTe Cc CerMeHTaMH Tepe HycKoM arperata 
IIpH MonTaxKe M Mocae pemoura. IIpouece stoi peryaupos- 
KH HO cpaBHeHHIO ¢ peryupoBKOlt Narpy3KH Ha CerMeHTbI 
NMOAMATHHKOB Ha 2XecTKOH BHHTOBOM OMope sHauNTenbHO 
Gomee nerkuit. 

T\aA NOAMATHHKOB Ha %AeCTKAX BHHTOBbIX OLOpax 3aBO- 
Wb HE NOCTABIAIOT HUKAKHX MPUCHOCOOMeHHH, C MOMOLIbIO 


62 


KOTOPIX MOXNO OLITO Obi MPONSBECTH KONTO perysMpoB- 
KH Harpy3kH Ha CerMeHTE! NoANsruuKka. OKcmiyaTalHoRRHt 
nepcowal, Kak MpaBHno, CBOUMHM CHaaMM paspabaTbIRaer, 
H3TOTOBAeT M TIPHMeHAeT YCTPOlcTBa WIA KOHTPOJA pac- 
mpeneqeHva Harpy3KH Mexy CerMeHTaMH MOMMATHHKA 
(cm. ra. 10); ro O6bYHO pbl4¥aKHO-HHMMKATOPHBIe yCTpoH- 
CTBa, MO3BOMAIOMMe CYAUTb O s3arpysKe CerMeHTOB M10 Je- 
opMalHH oMopHEIx TapenoK. [11 OOecnedeHMA paBHO- 
MePHOCTH PactipedeweHHA HAarpy3KH B upesenax 10% mpu- 
XOMUTCA MOAHHMATb pOTOp arperata Ha TOpMosax-OMKpa- 
Tax M OlycKaTb ero Ha cermentn 6—8 pas c npoBegennem 
COOTBETCTBYIOWHX peryHpoBoK, uTO 3aHHMaeT He MeHee 
ognoit padovel cMeHEI, a HHOrga u Gombe 

B nognsrHukax Ha THkpaBsaMyecKOu OMope UMceTCA Mpo- 
cTeiimee 3aBO/cKOe HHAHKATOPHOe YcTPOHCTBO, NO3sBOAAIO- 
mee KOHTPOJIMpOBaTh PerysMpOBKY Harpy3kH Ha OTLedbHbIe 
CerMeHTEI MO CKaTHIO yIpyrHxX KaMep NOM WeHcTBHeM Beca 
poropa arperata. 

B ra6a. 4-2 mpuBeyenbl pesybTaTh perysHpoOBKH Ha- 
Tpy3KH Ha CefMeHTH NOAMUATHHKA Ha PHApaBMYecKOH ONO- 
pe arperara Ne 5 Capatoscxott TOC. Kourpoap sarpysxu 
cerMeHTOB OCYLLCCTBAIAICA M0 3aBOACKOMy HHTMKaTOpHOMy 
yeTpolicrny B MHJJUMeTpax TWepeMemeHua yipyrux KaMep. 
Bes perysupoRka BHTOMHeHAa 3a TPH MOMBeMa U ONyCKAHHA 
poropa B Tevenne 2 4, Kak BHQHO 43 TAOAMUbI, NpH MepBoM 
onyckKaHHN poTopa pasHHila B BEICOTHOM NosOKeHBH yupy- 
ruxX KaMep OKasadacb O4eHb Goabuoh (3,8 MM), ¥TO ODIO 
BbI3BAHO 3MCHOlt 4UaCTH CerMeHTOB HOBBIMH, OT.IMYaBIUHMH- 
cA OT CTapbIx 10 TOMMMHe. [Ip 9TOM YacTS yNpyrHux Kamep 
moma BBepX, wacTb— BuN3. [locate 1-H peryupoBKH pas- 
Ha B BbICOTHOM NOsOMKeHHA yUpyrHx KaMep paBHAAch 
0,86, mocae 2-4 0,35, a nocne 3-it 0,14 mm. 

Tlo mepponavaqbHbiM 3aBOACKHM MHCTPyKUMsiM  MaKCH- 
MANbHAX PASHOCTh BKICOTHOLO NOAOKEHUA OTLCMbHBIX YIIPy- 
THX KaMep NomKHA ObITh He Sonee 0,5—0,7 mM. OgHaKo 
pa6otamn OPITP9C ycranopneno, 4TO Takada pasHHlla 
B BbICOTHOM [OJOKEHHH YUPyTHX KaMep UpesMepHO BeAMKa 
H BHISbIBACT SHAUMTebHbI pasGpoc HarpyskH Ha OTMedb- 
HbIe CeTMeHTBI. 

Ha puc. 4-7 mpexcraBiena saBHCHMOCTb pasOpoca Ha- 
Tpy3KH Ha CefMCHTbI OT pasHHULI UX BHICOTHOTO TOOAKeHUA, 
nosyyenHaa onbiTHbiM nyrem. Us pucynka BAAHO, YO MpH 
pasHHye BLICOTHOrO. NonoxKenua ynpyrux Kamep 0,50— 
0,70 um pas6poc Harpy3ku Ha cerments! Gyxet 110—150 KH, 
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aM 20—27% cpeaneit narpysku na cerment or Beca porto: 
pa. Uro6bi pas6poc warpysku Ha cerMenTH we mMpeBpimaa 


Ta6auua 4-2 


N@5 Caprmosexot F39C 


Pesyaomambs peeyruposK's sblCOMHO2D NOAD HCCHUA YNPILIX KIMI NOANAN YUKA a2p227NT 
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Vis TpHBeeCHHbIX udp BHAHO, ¥TO COOTHOMIEHHe MeXKLY 
BepTHKaIbHDMA CMeLLCHHAMH -YIpyrux KaMep H Nyabcaly- 
ch yeusunt Ha C€PMeHTbI BO BCeX CyYaHX OCTAeTCA nmipuMep- 
HO OguNaKoBIM: 0x00 200 KH wa | MM cMeueHust. 

Cpeanis warpy3ka Ha O2HH cerNenT oT Beca poTopa, 
Kak 970 cslenyer u3 Tadd, 4-1, cocraBadeT La TOAMATHAKOB 
Ha TuapapnuyecKoli onope 400--750 KH. I[pu stom Aaa 20- 
CTWKEHUA PABHOMCPHOCTU paclipenewenHua HarpysKU MexK- 
my cermentamu He xyxe 10% Tpebyerca TOMHOCTh perywn- 
POBKA BHICOTHOTO MOJOXRKEHUA YIPyTUX KaMep Cc CermeHTa- 
Mu, papHax 0,2—0,25 mM. Bo ppema paOoTh MOxKeT 
MpOHCXOAMTb pasperyMpoBKa BBICOTHOrO TOJOXKCHHA Cer- 
MeHTOB (3a CY€T CMATHA TOMOBOK OMOPHBIX 6onTOR, 43-34 
OOmstTHA pesbObI HT. M1.), YO yxyAuMT paclipemeresue Ha- 
rpyskn MexKLy cerMeHTaMH. Yuutbrax Bee BbIMeCKasaH- 
Hoe, a TakxKe HeusOexkHbIe MOrpelHOCTH pH PeryIMPOBKe, 
cmemyer CUuTaTh, UTO TOYHOCTh PeryHpOBKH BHICOTHOTO IO- 
NOKEHAA YNPYPUX KaMep NOINKHA OLITh 0,10—0,15 mm. Jlo- 
CTWKeHHe TAKOH TOUHOCTH, KaK 3TO BHAHO M3 Ta6a. 4-2, 3a- 
TPYAHeCHHH He BbISbIBACT. 

Besa cucteMa NpefBapHTeAbHO! BbICOTHOM peryHpOBKH 
yripyrux KaMmep mocrpoeHa HCXOAA U3 HOMOMEHHA, ITO 
2KECTKOCTb BCX YIPyrHxX KamMep OAMHAKOBA, a CICLOBATCIb- 
HO, OMMHAKOBOe CxKATHE YPyrUxX KaMep COOTBCTCTBYeT OAH- 
HakoBoi HarpysKe Ha aux. Oxnako B jelicTBHTembHOCTH 
ato He Tak. B mpomecce okcivyaTallun CaparorcKol ‘TOC 
Ha HCKOTOPbIX TOMMATHHKAX IpOusOUIa yTewKa Macda H3 
yipyrux Kamep wepes oOpaTHbie Kuailaubl. Tipu romkayke 
Macna m co3iaHuH B yupyrax KaMepax Rapaenud 1,8 Mila 
OHH PACTHHYAHCh TO-pasHomy, YTO cBAMeTembcTByeT 06 WX 
pa3Holi xecrkocT. Croco6a MpoBepuTb AECTKOCTb YIPYTHX 
KaMep B YCJOBHAX SKCIayaTalluv, KPOMe BBIINeyNOMAHYTO- 
To, He umeetca. [lostomy wecTKOCTb YIIpyrux KaMep HOJLK- 
Ha ONpeqeATbCA emje Ha 3aBOe, HO HX 3akpelwieHHA Ha 
OCHOBaHHH TOAMATHHKA. He goKHO fonycKarecd snaun- 
TEMbHOTO PasJIHYHA ARECTKOCTH OTMEJbHbIX yIpyrux KaMep, 
Tak Kak pu STOM yxyAulaeTcA TOUHOCTh mpexBapnTetbHoll 
PeryaMposkH HarpysKA Ha OTeMbHBIe CerMeHTEI. 


4-4. CINAYKMBAHME MYSIbCALA 
Cucrema ruspasamyeckoro BbIPAaBHUBAHHA B NOAMATHH- 
Kax Ha PMApapauuccKoi onope o6echeumBaer CHHKEHHE 
TYsIbCaMH YCuHiT Ha CeTMeHTHI, NYvIbCALHH TOMIMMHBT MaC- 
sano Teuku, u MO3BOAKeT TIOMNATHHKY HOPMA/IbHO pa- 
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Gorath Mp ChabHOM OuenuM 3epKanLHOA MoBepxHocTH jue 
ka. B 9TOM ofio u3 raaBHbIX MpeumyulecrB noxMATHUKa 
Ha THApaBHYeCKOl onope NO cpaBHeHHio Cc MOANATHAKOM 
Ha KecTKo BUHTOROH ONOpe. . 

Ha J[nenpogsepxuuckot TOC 6uan MpoBeAeHb! HCTEI 
TaHUA MOLINITHUKOR JWBYX THTMOB: Ha 2KecTKol BUHnTOBOit 
onope H Ha THApaBsMueckok onope [JI, 9]. Tlognatuuxa 
HMEIOT COBCPUeHHO OAHHAKOBBIe MapaMeTpH (HarpysKa, 
HCO CerMeHTOB, pasMepbl u T. 4.) H ycraHoBmeHs Ha 
OAHHAKOBBIX aperatax, 4TO MO3BONAeT MeTKO OMeHUT OCO- 
GenHocTu Tok M Apyroi KoaeTpyxnun. 

B oOoux. noyaTHnKax Obl OTMeqeHEI nyibcatun 
BbISBAHHbIe B OCHOBHOM BOAHUCTOCTIO 3€pKaJIbHOH noBepx- 
HOCTH MHOKa. Sepkado NOANATHUKA Ha %xKecTKOli onope 
uUMeNO TPH BbICTYa M TPM BUAAHHbl IPH HauGo/bUeM 
suaueni 0,06 wm, a sepKano nognaruuka Ha ruypaBanye- 
ckol olope — Ba pbIcTyTa H Ube BNa_HAD pH HawGorb- 
lem sHauenuu 0,10 mm. Coortsercrsenno c aacroTamH mBe 
H TPH 3a O6opoT poTopa mu MpoHexonuNM Bce nNyabcanMH 
B uonnaruuxax. V3 ra6a. 4-3 Buqyo, "To HecMorps aa 


His TaCanna 4-3 
apamempel NyAblayuu Ha NOONAMHUKAX pasKoLX manos 
aepezamos Inenpodsepucanckolt POC 


Tar monaammca 


Tlapamerp Ha >KecrKolt 
sittTopolt 
‘nope 


va ruqpasau- 
vecko# ouope 


Buenue sepkamuuoit nosepxnocry aucka 
TlOAnATHHKa, MM: 


Y WapykHoro Kpat#. ... ewe 0,06 
Yy BHYTpeHHero Kpat 5.2... 0,03 0709 
Nyawcautia uanpmxenuii » onopaoti” rape 4 
Ke, MIla 52 es RE Rds aay tins’ 8,0 2,0 
Tiyaecanas AaBieHHA B MaCJIaHOH naeHKe, ; 4 
Bose & ol toca aah peietiene rn sweee 1,2 2 
Tlynscanua ross Macaanoit nenku, MKM 10—25 Wee 


Gonbmee B 1,5 pasa OueHne sepKanbHol moBepxHocTH yuucKa 
NOANATHHKA Ha THApaBAMyecKOK oNope, Mysmbcaua ycuanit 
Ha CepMeHT, IyJIbcauyH TOAWHHE! MaciaHo maexKu u 
TapleHua B Hel B STOM NOANATHUKe 3 2—4 pasa Menbute, 
4eM B NOMMATHUKe Ha %KeCTKOM BHHTOBOM oMope, Coorser- 
CTBEHHO HALEKHOCTh STOTO NOAIATHHKA BBIMe; K HeMy Mo- 
TYT peXbABIATHCA Melee AKecTKHe TpeOoBaHHA Cc TOUKH 
SpeHua OneHUA sepKaJIbUOl MOBepxHOCTH WucKa. 


. 
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Kax noxasano 8 ra. 8, 6uenne 3epKabHol MoBepxHo- 
cru aucka 0,10 MM 3 TOAMATHHKe Ha XeCTKOH BHHTOBOH 
omope BE3BIBaeT Tybcauulo Harpysku Ha cerment 100 xH. 
B nogunrauxe wa THLpaBsMuecKO Onope TaKoe Ke OuenHe 
3epKaJIbuOll MOBePXHOCTH THCKa BbISbIBAeT NyAbCallMlo ycu- 
uuu Ha cerment 15—20 KH. VM ecu MakcHMaJbHO jomy- 
CTHMBIM OHe@HHeM 3epKawbHOM NoBepXHOCTH AMCKa JA 
2KECTKUX NoANATHAXOR cunTaetca 0,08 mm [JI. 10], To ana 
NOAMATHHKOB Ha rHupaB.AWdecKon onuope BIOHe MORKeT 
‘Lith npunato 0,20 mm. 

TlockouKy NOANATHHK Ha THApaBsuyeckon onope HMeeT 
MCHbINYHO %KECTKOCTh, YOM MOJUIATHHK Ha XKCCTKOH BHHTO- 
BOH ONlOpe, Kadai PoTOPa Ha HEM B NepexOAHbIX perku- 
Max (IycKn, ocraHoBkKu HT. I.) H B THKeTbIX PHLpaBAU- 
wecKHX pexkuMax Bole. Tax, Jia arperatos J[nenmpomsep- 
xwuncxoli TOC xayanna potopa, 3amepennpre B Buse Oxe- 
HUA 3epKaMbHOH NMOBePXHOCTH AMCKa MATHI B TAKHX PeAKH- 
Max, AocTuraiot 0,4 MM Maa rugpaBanyeckoro Hu 0,2 MM 
AJA WeCTKOTO MOMMATHHKA. TlocKoubKy TyJipcalkua = Ha- 
TPy3KH Ha CefMCHTHI, Ny bCanun TOMMUHHDL MacJAHOM maeH- 
KH H JlaBJICHHA B ue na THILPa BIHIeCKOM TOANATHUKeE 
p 2—4 pasa Menbile, veM Ha 2%KeCTKOM, Np oMHaKOBOM 
6ueHuM 3epKana, TO » pH GompuMxX KayaHHAX poTopa 
IYJbcalun B THLPABKYeCKOM MOMMATHHKe He BBITIe, YeM 
B 2KCCTKOM. c 

Takum oOpa3oM, OHeHHe 3epKadbHOM MoBepxHOcTH AHC- 
Ka MOAMATHHKA, BbISBAHHOe eTO HEPOBHOCTbW, HelleplendH- 
KYAAPHOCThIO MJIOCKOCTH IATHI K OCH Basia arperaTa HIN 
KavaHueM poTopa OT BHCLIHHX NpHyHH, mpeodpasyerca 
B MWOJUATHHKE Ha PHpaBAMyeckon onope B MepeMellenua 
YNpyrux Kamep, ITO pesKO yMeHDIMaeT OMacHble Nyvibcaunn 
Harpy3KH Ha CCrMeCHTbI, NyibcCauHH TOVIUHHbI MacuaHol 
MIe€HKH H LaBJICNHA B nel. 


Flyabeaunu of BosHMCTOCTH sepKatbHO MoBepxHocTa mucka (pH 
ABYX HJM HECKONBKHX BLCTYMaX WM BUAaAMHAX 3a OOopoT), a Takxe OT 
HeMepHeHAUKyAPHOCTH MMOCKOCTH NTI K OCH Bana arperata mpoucxo- 
ast naapno. Batcrynaiomad wn 3anMKeHHad YaCTh AHCKA MaBHO 
HaGeraeT Ha CerMeHT, BEISBIBAd NOCTeHeHHOe OnycKaHHe ynpyroli KaNe- 
pet. Kak mpasHdo, BbICTYMaUlat, WIM 3aHIKeNHad, YaCTh WNCKa sHauH- 
TeubHa To NaAoMAaNH H pacnonaraerca cpasy Ha HecKOALKUMA CermenTa- 
mu. IIpx stom yaapHoro sosnelicraHa Ha cerMent He npoxcxoaut. Ho 
B OTMEAbULIX CHyYaHX. BOSMOKHO HadHuMe pesKO yAapHOl MybeauMA 
HALpy3KM Ha CerMeHTs! HOQUATHHKA Ha TaApaBsMMECKO! oUOpe. TaK, Ha 
sepkanbuolt MORepXHOCTH jWCKA MOMMATHAKA Ha THAPaRAMuecKOl oTOpe 
arperata BepxnecsupcKoit TOC umeaca MectuBi Biictyn no 0,3 MM um 
pasMepaMu B IiaHe He Gonee pasMepa cermenta (40—50 cm). Ha nan- 


68 


HOM NognsTHMKe tiMMpHHa MéXKcerMeHTHOrO Kahana cocrabaana 80% wH- 
pHHbI cermeHTa |. 

Tipu ppamewuu potopa BuictyM noraqan TO Ha CerMeHT, TO B MeK= 
cermMentEEIi mpomexyTox. TIpoxoga Haq CerMeHTOM, BHICTYN BbIsbIbaT 
yaap, neperabaBuiHiica Yepes THApaBmMyecKyIo CHCTeMy Ha Bce OCTab- 
Hbe cermerti. B pesyabTate storo sa ofuH OGopor poropa KaxaAbIit 
cermenr noayaaa 10 ynapos (no sncay cermentos). Takae MydbcanHon- 
HHe ABeHHA PHBOAHIK K ycTanocTHoMy paspyuieHHto 6a66uToBow Mo- 
BepXHOCTH CerMeHTOB, NoBbIMeHHOH BuOpalnn arperata, ocaaéaenHo 
Kpenmenai nt. a. [JL 6]. pa taxoat ne6maronpustHoM MysbcaHoHHOM 
pekuMe TOAIATHHK Ha THLpaBsAMYecKOl otope mpopaooran 14 set. 3a 
3TO BPCMA HEOMHOKPATHO SAMeHAJIHCh CerMeHTS H3-3a BbIKPAlNNMBAHHA 
6a66uTa, OMHAKO NOAMMaBAeHUA Ca6Guta He Ob HH pasy. B xoneuom 
caere Ha onHOoM ws yNPyTHX KaMep MOABUAaCh TPeULHHa, NPORSOM IH 
pagrepMeTHaallust BRYTPeHHeM MosocTH yNPYTHX KaMep H ONYCKaHHe Cer- 
MeHTOB Ha Te/la sanoaBeHHA. 

Takum o6pasom, mpu wanna MecrHoro pesKoro BEIcryna Ha 
aepKasbHOi MOBepxHOcTH MHCKA HW MpH GOvIbIHX MexKCerMCHTHBIX pac- 
CTOMMUAX BOSMOXKHH NOBBILCHHBIE MYALCAMOHELIC ABACHHA B MOANSATHH- 
Kax Ha PHAPABAHYECKOM OOpe, MPUBOAALLMe K HapylleHHio cro pa6orui. 
Crenyet OTMeTHTS, OAHAKO, NTO HAMHMUHE TAKHX €OCTPOTIHKOBBIX? H 6oab- 
mux Heposxoctelt— apyiedve Kpaiie pemkoe, OTMeYeHHOe B TpaKTHKe 
TONbKO OMMAXKML WH Kak pa3 Ha NOANATHHKe, HMeBUIeM HanOoubulHe 
MexcerMeHTHbIe paccroanua. Kpome paccMoTpenioro caydas, HH Ha 
OXHOM THpaBsMYeCcKOM TOAMATHUKE He Gbil0 OTMETEHO 3HadMTebHbIX 
KoseOanHit ¢ YaCTOTOH, KpaTHOd YHCAy CerMexTOB. 


4-5, 3ATPYQHEHMA B PABOTE NOANMATHHKA 


Qaactuunocts oMOpHOH CHCTeMbI NOAMATHHKOB Ha THA- 
paBaMsecKOH Oflope ABAAeTCH HX MPeHMYUKeCTBOM, 03B0- 
WACT NPOUSBOMUTh aBTOMATHYeCKoe Mepepaciperetenue Ha- 
rpy3ku MexKy CerMeHTaMH 3a CYeT CKATHA WIM PacTsKe- 
HHA OTACNbHEIX Ypyrux KaMep M MepeTeKaHHA Macia 43 
OMHHX KaMep B Apyrue. OgfHako MosbiliieHHad MofatJn- 
BOCTb, OCOG@HHO 8B TOPHSOHTabHOM HallpaBleHHH, HMeCT 
OTPullaTesbHbIe CTOPOHbI 4 CosLaeT HeKOTOpbIe okciayaTa- 
UMOHHbIe saTpyaneHHA. 

Yupyrve Kamepbi, Kak caenyet us puc. 4-1 w 4-2, BE 
TOMHAIOTCH OBOMEHO SHAYHTEABHBIMU 110 BbICOTe, a 3TO 
UPHBOAUT K HX Mano %*KeCTKOCTH B TOPH3OHTAAbHOM Ha- 
mpapsenun. [pa tporanum potopa arperaTa u MpH ero 
OcTaHOBKe CHJlaMH TPpeHHA CerMeHTbI BMecTe C yIIpyTHMH 
Kamepamy cMellaloTca B HalipanienHH BpallleHua Ha pas- 
Mep 3a30pa Mexkmy cermeHTamu mu ynopamu. [[poucxoauT 
HakJOH YIpyrux KamMep M 3aTeM HX KoMeOaHHaA BMecTe 
¢ cormetiramu. Tak, 3aMepaMu .B HOAMATHHKe Ha TuaApaB- 


1 Tlonmatumk va ruapanmuueckoit onope unex 10 cerMeuToB; o# 
Grim ycraHossex BMeCTO TIOMMATHHKA Ha %€eCTKO! BHHTOBOH omope, 
uMesusero 16 cermenTos. 
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dtmueckok onope arperara Boaxcxoh TOC umenu XXII 
cbe3ta KIICC ycranosseno, 470 npu nycKax Mpoucxoxuno 
cMelleHHe CefMeHTOB BMeCTe C YIPYrMMM KaMepaMH B Ha- 
npablewuu spalienua 70 3 MM. Byiwtu ormeyeHbl TaKxKe 
3HaynTebible KOTeOaHHa CerMeHTOB B CaMOM Ha4ase nyc 
Ka H B.KOHMEe OCTAHOBKH. Taxne apaenna HEKEMATCJIbHBI. 
UroOn Hx u3GexKatTh, celyer He JOMYCKAaTb 3a30poB MexK- 
Ay cermenramu u ynopamu, Hegocrarownad xecTKOCTD yn- 
Pyrux KaMep B TOPH3OHTaNbHOM HalipaBsenuu TpHBOAMT 
K HEKOTOPbIM HeOMpeleeHHOCTAM MPH perymupoBKax. 

TIpH mpoueccax peryaupoxku Oobiloe 3HayeHHe MMceT 
BepMKaNbHOCTS ycraHOBKH ympyrux KaMep. IIpu omycKa- 
HHH POTOPa C TOPMO30B OHH Kpa poropa (a 3HaunT, 
MUCK MATH) OObMHHO ONycKaeTCA Palblle H BLISbIBAeT C7Ka- 
THe H WakOH YIpyrvx KaMep ¢ STO cropoxbl. C mua- 
METPaIbHO MPOTUBONOMOXKHOH CTOPOHb! yipyrHe KaMepbl 
CHaladla ALYT BBEPX, Ha PaCTAAKeHHe, H JIMUb KOTa UX Ka- 
caeTcA MHCK, HA@YHHAIOT CXKHMATHCA. Ecau KAaMEPbI BBIIOI- 
HeHBI C HaKJOHOM, TO MpH HaNpy2KeHHH HX HaKJIOH yBeJH- 
WHBAeTCA UY MOKET MPHBECTH K 3ajleBAHUMIO CTeCHOK yupyrux 
KamMep 0 Tela 3aNONHEHUA HIM 3a HeNOBWKHbIe erat 
NOAMATHHKA, K 3allleMJeHHO CePMeHTOB Me2Ky yilopamu 
T. 2 


Ha pave nownaTHMKOB Ha rM4ApaBmMyecKOi oMope samepaMH ObIT 
oTMeyeH HakKnoH ynpyrex Kamep. Tax, Ha arperate Bommxcexoit TOC 
umenn XXII cpesga KIICC 6p1a o6vapyaxen HaKnon ocH HeKOTOpBIX 
yupyrux KaMep 10 HampaBaenmio Bpaienus. Ha yposse ‘ros0BKH onop- 
Horo GoaTa OTKAQHEHHe OCH KaMepbl OT BepTHKaH cocTaBaano 14 MM. 
B pesyarate npowcxonuao onupane crexox ynpyrax kKamep Ha Tena 
3anOJIHeHHA HM HapyUleHte HOpMasIbHOH paGorbl CHcTeMBI ypaBHHBaHna. 
O Hapymiewan paOoTst cHcTreMbI rH_paBABNecKOrO ypaBKRUBAanA SToroO 
arperata cpugereapctBoBasia pasamutan crencHh NoBperaKKeHHA OTAeAb- 
HbIX CeTMeHTOB, YTO HeXapaKTepNO TWA MOMIXTHKOB Ha THAPABsHUECKOIt 
omope, a TakxKe GOoubUlad pasHHija TeMMepaTypbI OTACABHEIX CerMeHTOB. 


Kak ye oTmeyasocb, pH HOpMaabHo pa6ore cucTe- 
MbI THpaBayecKoro ypabnuaanua pasOpoc TemMepatypbt 
OTReADHEIX CerMeHToB coctrapaaer 1—4°C, Ha nognaTHuKe 
arperata Bomxexof TSC umenu XXII cpesna KIICC on 
Rocruran 15—20°C. Tlpu arom oTmeyena suas sapuca- 
MOCTh pasOpoca TeMNepaTypbl OT TOYHOCTH PerysHpOBKH 
BBICOTHOTO MouoXKenHA yipyrux Kamep. IIpu Tounocru pe- 
TYMpOBKH yipyrux kamep 0,12 mm pa36poc Temmepatypst 
OTMCNbHbIX CefMeHTOB cocTaBaaa 6—8°C, a pH TouHOCTH 
perysmposkn 0,50 mm —15—20°C. Sro caugerenpersyet o 
TOM, UTO MOMMATHHK paOoTaer He Kak THApaBNMyecKHit 
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C aBTOMATHYCCKUM BbIpaBHUBaHHeM Halpy3kH MexKLy cer- 
MeHTaMH, -a Kak OObPaHbI m®ecTKHH, y KOTOporO Tem Ooub- 
ure pas6poc Temilepatypi cermenton, 4yem xyxKe pacmpese- 
neve HarpyskH Mex”y cerMeHtamu. Ouepumnio, uTo ana 
uacTH CerMeHTOB He MPOMCXOMMNO BUIpaBHMBanuA Harpys- 
KM H3-3a OrpaH44eHwA MOABMKHOCTH ynpyrHx KaMep. 

Hexoropoe Bauaune Ha pas6poc remnepatypH cermen- 
TOB pH XyAWeH peryAMpOBKe BLICOTHOTO TloMOKeHUA OKa- 
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Puce. 4-8, Tpadax teunepatyp cermentos nognsTHEKa Ha razpananye- 
ceo onope (6) u Ha 2%ecTKOi BaHTOBOl onope (a) arperaTos Bowx- 
coi TOC umenn XXII cpesga KIICC mpu pa6ore Ha xonoctom xomy. 


SbIBACT H Pa3HHlla B MECTKOCTH OTAEJIbHbIX yapyrux Ka- 
Mep, OguaxKo AMA. WaHHOrO NOAMATHMKA, MMEIOMero BbICO- 
kue yipyrue KaMeppt (Mo 4 rope KaxKQo), Hx cobcr- 
BeHHAM MKECTKOCTh CTONb 3HANHTebHOTO BANAHHe OKa3bI- 
BaTb He MOKEeT. 

Hs pac. 4-8,6 suauo, vro HepaBHomepHocts narpeRa’ or- 
J€bHLIX CePMeHTOB BeCbMa Mama—pBcero 2—3°C, 3a He- 
KMOYCHHEM Tpex CerMeHTOB, y KOTOPBIX TeMIepaTypa Ha 
6—8°C spe, vem y ocranbHBIx. B (pesyabtate pa36poc 
Temiepatypbi coctapaser 9°C. Bes yyeta stux Tpex cer- 
MeHTOB pasOpoc TemMepatTypbl cocraBHa 6 Bcero 38°C, 
T. €. COOTBETCTROBAT Obl AAHHbIM JIA HOPMadbHOro pabo- 
TAIOULCrO NOATATHHKA Ha THApABVIMYeCKOH OMope. 


a 


7[as nonnaruwxa ua 2xKecrkol BHHTOBOL omope Takoro 
Maworo pa36poca TeMMeparypbl, Kak MpaBuso, oOuTSCA 
He yfaetes. Ha puc. 4-8,a aaa cpaBHesua mpuBenen rpa- 
UK TeMMepaTypb! OTACNBHEIX C€TMCHTOB MOANATHAKa Ha 
2ecrkO, BHHTOBOH OMlope arperata Ne 4 Toh we TOC. 3 
HeTO BULHO, HACKOJbKO WHO Xapakrep HMeeT pactipeneae- 
Hue TemMeparypbl moO CerMeHTaM 3TOTO NOANATHHKAa: HeT 
Tpex CerMCHTOB MOApAR C OAMHakOBOM Temuleparypo. Ta- 
koe pactpexcacnue TemNepatypbl XapakTepHo AA TOANAT- 
HUKOB Ha %RKeCTKHX BHNTOBLIX onop'ax. 

Ms paccmorperuoro MpuMepa sicHo, HaCKOABKO BaxKHO 
CTpOro BePpTHKaJbHOe BHIMOHeEHHeE yupyrux KamMep moqnat- 
HUKOB, UTOOLI ug6eEKATL 3allleMMICHHA CaMHX KaMep nM 
CcerMeHTOB HW Hapymenult B padote NoAUATHMKA, 

B nocneguux KoHCTpyKiMaX MOQNATHUKOB Ha rupaB- 
AHYCCKOH ONope yUpyrue KaMepbl BbINOTHAIOTCH cc yMeHb- 
MICHHBIM BOBOe YHCIOM TOP; HX BbICOTa MeHbile, a Kect- 
KOCTb B TOPHSOHTaIbHOM Halpasienua pute. [losromy 
AJA HUX ONACHOCTh 3afieBaHHA 38a HeUOABHKHBIE Mera 
TIpH HakKOHe MeHbINE, Tem He MeHee TpeOoBaHua BepTu- 
‘KaJIbHOCTH yCTaHOBKH yupyrux KaMep JOJHBI COXPaHATb- 
CA HB STOM Ciy4ae, Tak Kak MpH Hakone yupyrax kaMep 
He TOJbKO BO3HHKAeT OTACHOCTA 3alleMieHuA NOABWKHOK 
CHCTeMBI, HO H TIPOHCXONHT H3MeHeHHe SKCILGEHTpHCuTeTa HW 
CHHXKACTCA TOYNOCTh BEICOTHOH peryHpOBKM yTIpyrux Ka- 
mep. 

Pia, B NOMMATHMKE Ha THApaBAMYeCKOH OMOpe arperata 
¢ (uaronanpHo typOunol Byxrapmuuckok TOC npn sur 
COTHOH perymHpoBKe cerMeHTOB Ha dOAOBHHe ypyrUx Ka- 
Mep HHAWKaTOpb! OblH yCTAHOBMeHM He TOABKO C Hapyx- 
Hol CTOpoubI, KaK 9TO TpeSyetca lo 3aBOACKOH WHCTPYK- 
WUH, HO H NOX yraom 90° x Ssromy nomoxeHuMIO co CTOPOHbI 
HaGeralollero Kpan Ha AuaMeTpe WenTpa omopp. Pasnuna 
nokasaHak sTux AByX HHAUKaTOpOR cocraBuaa 0,10 mw mpu 
cpeqHem lpocelanun ynpyrux Kamep 0,30 MM, ro o6bac- 
HACTCA HAKOHOM YIIPyrHxX KaMep TIpH MIpHsOmKeHUH Ha- 
rpysku, Ha nognstunxax arperatos Busmolicxot TIC paa- 
JUIIHe B TOKASaHAAX OTACAbHBIX HHUKATOPOB, ycTaHoBeH- 
NbIX Ha OANOH Hn TOH He ynpyrok KaMepe, mocTurano 
0,20 mu. 

TIposepka BeprakaabHocTH ynpyrax Kamep mMposogn- 
wach H Ha NOMMATHNKaX arperaToR m~pyrux TOC. Tax, Ha 
Capatoscxoit TSC nposepKoi yctanosaeno, uro OosbUInH- 
CTBO yopyrux KaM€p HMCCT HAaKJIOH 10 HalipaBJieHH1o Bpa- 
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ilenms, a TakKe B paquaabuom Hanpasnenna, npuyem 
¥acTh BHYTpb (B CTOpony Basia), YacTb Hapyxay. TIpu ta- 
KOM Pa3sJIHUHOM MO BeNHUNHe Hu HalpaBnewmio HaKsOHe 
YNPYPHX KaMep HeBo3MO2xHO YOOUTECA TOYHOH peryanpos- 
KH HX BbICSTHOTO NONOKeHus. Kpome Toro, npu ypemie- 
HUM Harpy3Ku B NpOllecce paGorsr cermeurst, yeranopacn- 
uble Ha HauOouee HakOHeHHDIX KaMepax, Harpyasres Menb- 
ule, a Ha BePTHKAIbHO YCTAHOBACHHLIX Kamepax —Goabme. 

Tipu pasHune noKasannit wAaMKxaTopoR, yeranonmeHALIXx 
C pasHbIx CTOpoH Ha oOnHO ynpyrol Kamepe, TpeOyemoit 
TouKocTH perysraposKa (0,10—0,20 ma) no6uTeca Henb3s. 

B nocaeaHux KOMCTPYKURAX TOMMATHHKOR Ha TupaBau- 
ueckolt onope ¢ HeBBICOXHMH yupyr4Mu KaMepaMu Mp Tos- 
ule ux creHok 10—12 mM co6crsenHan 2%KeCrKOCTE Kamep 
B BeprukatbHOM Hanpabaenun (ia cxKaTUe) gocTaTOuHO 
BbIcOKa H TpebyeMas TOUHOCTL HX BLICOTHOL peryamposku, 
Kak ykKa3aHo BbIe, cocrasnser 0,15 mm. 

€CbMa BEPOATHO, 4TO HAKJOH OTAeMbHUBIX ynpyrHx Ka- 
Mep H3MeHAeTCA B Mpowecce BkCMAyaTaLHH NO Mepe mpo- 
BeLCHHA ONPeLeeHHOTO KONHYeCTBA NYCKOB, OCTaHOROK, 
a Take MOKbeMOB pOTOPpa Ha _TOpMO3aX-NOMKDaTax H 
OyCKaHHAX ePO Ha CerMeHTB. Oram o6crosTenLcTB0M 
MOKHO CODICHUTD (haKT MOCTOMHHDIX PasperyupoBoK BLI- 
COTHOTO MOsIOACHHA YIPYTHX KaMep B HoMUATHMKaX Ha 
MaApaBAMTecKol omope. 

Tax, na Capatoscxoit TOC, umeiomes uauGompmee Ko- 
JMecTBO arperaTos ¢ NokMATHMKaMU Ha THApaBHecKott 
OHOPe, PerysHPOBKA BLICOTHOTO TosO%KeHAA ynPYFAX Kamep 
Mp PeMOHTaX HH peBUsHAX MpousBoRUTCH Cc TOUNOCTHIO 
0,10—0,20 mu. Onnaxo xKaxaptit pas Mpu mocaexyiomelt 
MpoBepke OOnapyxuBaerca pasmW4He BHICOTHOTO TONoKe- 
HHA OTACIbHBIX yiIpyrHx Kamep 0,40—0,80 mM, a B ornesth- 
HbIx Caydasx H 1,0 MM. To xe OOHapyxupaerca u Ha mpy- 
rux PSC, Ha Koropbix mMeiores NoaNATHAKH Ha PHApaBan- 
“ecKoH oOnope, 

Kpome nocrosmuax pasperysupoBox wByicotHoro QJI0- 
2%KeHHA YIPYTHX KaMep B oKcIVIyaTalH YaCTO HabsOLaeT- 
CA CMelleHMe cerMenToR oTHOCHTeNbHO cROero MmepBoua- 
NAIbHOTO TonoxKenua. Tospamtorea sasoppl Mex Ly CerMeH- 
TaM4 W yHopaMu, orpaunyuzawmunn ux cMemtenne B Ha- 
npanrenuH Bpallews, xora ‘locze MoHTaxKa mH pemon- 
ToB Nepen MyCKaMM CePMeHTEI TOTHO, Ges sazopon, mpH- 
*KuMaloTca K ynopam, Ilomygaerca, ato cermenTEI cMelta- 
loTca IpoTuB HanpaBacnus Bpawenua. 
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Frax, wa arperare Ne d3 Caparoscxoi TSC nore ero nospexxeniist 
Gui oOHapy2xKenst gasopbi 10 8, MM, Ha arperate Ne 16—no 5 MM. 
Sa3z0pH GbWIH He OMHHAKOBbIMH B PalHabHOM HallpaBeHuH, MHOr_a 
¢ OHOro Kpas CerMeHT KaCasica ymopa, a c Apyroro Kpasi uMesca sHa4u- 
Teabubii sas0p. Takum o6paa0M, cermeuT cMcukaaca MpoTHp Hanpapae- 
HHA BPalleHHA A NoBOpayMBavca, Vismessanoch nonomenve cermMeHtoB 1 
TO OTHOWICHHIO K yIlOpaM, OrpaHHyMBAlOIMM CMellkeKHe CerMeHTOB B pa- 
AKaNbHOM HallpaBsieHHu. 

Takoe cmelljenue cerMeHTa ¢ eTO pasBOPOTOM MOET OLITL OODACHE- 
HO TOmbKO GOMbUIOM MOATAMBOCTbIO YipyrHX KaMep, HX HakMOWaMH H 
CMeILeCHHAMH B FOPH3OHTAabHOM HaMpaBACHHM MpH MyCKaxX H OCTaHOBKaX 
arperato, a Tax%e MpH MOXbeMaX Ha TOpMosax H OMYcKaHuAX poropa. 
Stu aBaehaa MposBanorea Gonee suaqTeAbHO MPH sakpenennu yrpy- 
THX KaMep Ha OCHOBAHHH MOANATHHKAa C HAKJOHOM. 

TIpH cMeLeHHAX CerMeHTOB OTHOCHTebHO CBOeTO Mep- 
BOHAYATbHOrO MOAOKeHHA, OCOGeHHO B PaHasbHOM Ha- 
MpaBJeHuH HM IIpH UX pasBopoTe Hapylllaerca upupadorKa 
ux paOouel noBepxHocTu no 3epKaury.. [IpH HegocraTouHo 
XOPOIMEM COCTOMHHH 3epKaNbHOH NOBeEPXHOCTH AUCKa 9TO 
MOXKET MPMBECTH K NMOBpexKAeHHAM GOaGOUTOBON MoBepx- 
HOCTH CermeHToB. Kpome Toro, IpH TaKHXx CMellleHuAaX yn- 
pyrax KaMep BOSMOAHO 3allleMMeHHe CermMeHTOB mMexK]y 
ylopaMH, 3aTpymHaerca ux CamoycrananauBaemocrs. TTo- 
9TOMy aIpH TOM KOHCTPyYKTHBHOM BEINOIHEHHA NOANATHHKOB 
Ha TuLpaBmMmueckol onope, KoTOpoe mpakTuKkyerca B Ha- 
crosilee Bpema, Bompocy o6 ymopax, orpaiW4yHBaloulnx 
CMelLeHHA CerMeHTOB, JOWIKHO yAeATDCA SoubUIee BHNMA- 
HHe, YEM B MOMMATHMKAX Ha 2XKeCTKOM BUNTOBOH oOMope. 

Takum 06pa30M, HeQOcTaTOwHad WAeCTKOCTh yIIpyrux Ka- 
Mep B TOPH3OHTAAbHOM Halipasmenun NPHBOAUT K Heompe- 
AeneHHOcTH ¥ BaTpyHeHUIM B paGoTe NoAMSTHMKOB. Oco- 
OeHHO STO OTHOCHTCA K MOANATHHKAM C BbICOKON (Gomee 
1000 xH) warpysxoi ua ogmn cerment. lui caezenua 
K MMHMMyMy 9THX 3aTpyqHenuk Npexpe scero HeoOxonuMB 
TILATCABUOe HSTOTOBMCHHe H MOHTAX LOAMATHMKOB, B 4aAcT- 
HOCTH, OGecieveHHe CTporoO BepTHKAaNbHOTO BEITIONHeHHA 
yiipyrux KaMep; Wesecoo6pasHo BHeApeHue HORLIX KOHCT- 
‘PYKTHBHBIX H TeXHOJOrHYeCKUX pemenHit. 

B sToM OTHOWeHHH wecbMa yAayHOH mpescTaBanerca 
KOHCTPYXKUMA NOMMATHHKOB Ha THApaBAMiecKo onope, u3- 
TOTOBACHHIX paniyscKoH bupmMon «Hefpnux» naa arpe- 
ratos paza TOC, B Tom 4yucne Ad oOpatHMbIx TopHaoH- 
TaMbUbIX THApoarperaTos WpwAHBHOH  S/eKTPocTaHUAH 
Cen-Mauo ‘[JI. 20]. B stax nOAMATHMKAaX KaxKqE CenMeHT 
ykpellweH Ha CraJibHoH ympyro Kamepe, a He OnMpaerca 
Ha ccbepmuecxyto royoBKy onopHoro ‘6oata. Haxkaon cer- 
MeHTa pH OOpasosaHuH MacaaHOH MAeHKH TIpoHCxOUT 3a 
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cseT aecopmauunu ylipyrol KamepHl. Kaxaaa Kamepa COC: 
TOUT. BCerO H3 OAHOM Toph ¢ TOMULMHOH CTeHKU MpHMep- 
no 5 MM. Buicota Kamepbl HeBeauKa, HO Jp STOM NoAaTIu- 
BOCTB ee B OCCBOM HalipaBseHMH MOCTATOUNa, a HKECTKOCTb 
B HalpaBeHHu BpallleHHA BeCbMa BbICOKA. Tipu takom uc- 
HOMHEHHH OMOPHOM CHCTeMBI NOAMATHMKOB OTMAaaloT Bb 
MeMaTOKEHUbIe 3ATPYAUCHUA, CBASAHHBIe C HeMOcTaTOUHOK 
2KECTKOCTbIO yIPyruX KaMep H C HX HaKJOHOM. 

Jlanubii TH NOLIATHNKa BecbMa BBICOKO OMeHHBacTCH 
gupmoi <Heipmun. MuorourcaeHHbie saMepbl, mposesen- 
Hple JVIA KOHTPOJA paoorbr TIOANATHHKOB, TWOKasaviH, 4TO 
pacnpemetenne Harpysku mMex]y cCerMeHTaMH MOMKHO MOJy- 
yuTb ¢ TOUHOCTHIO Mo 1%, Aaxke ecru morpeLMocTH o6pa- 
Oorku M MOHTaxKa ShaduTembHEL, Tax, Ha TSC Kam6enpax, 
arperats! KoTOpol oGopyAoBaab NOMNATHAKAaMH Ha THA- 
paBauaeckoll onope stoi bupMbl, ‘Oblia onymeKa Hella- 
PaIWeMBHOCTh HENOIBMAKHON UM BPAULAlOUNxcA MOBepXxHO- 
creii Tpe#ua 10 2 MM (sia MaKCHMaJIbHOM AMaMerpe MHC- 
xa). OguaKxo 9T0 He BbIsBaIO HapyWieHHi B paGote moz- 
narauxa, Oupma <Heiipnuk> BEIMONHAeT NOMMATHHKH Ha 
THpaBmMTGecKoH OMlOpe AAA KpyMHbIX arperaTos MPH BeCb- 
Ma BHICOKHX Harpy3kax: cape 20,0 MH [J1. 58]. 


4-6. YBENMYEHME STACTHYHOCTH ‘OMOPHOM CKCTEMbI 


Tpaxrakoli oKcrayaTalun yCTaHOBAeHO, HTO, HeCMOTpA 
Ha JOCTATOUKYIO @1aCTHIHOCTh ONOpHO cHcTeMb TOAMAT- 
HMKOB Ha THApaBAMYeCKol onOpe, UctecoobpasHo BBeAe- 
Hue B HUX MONOMHHTEMDUBIX yIpyPHX s1eMeHTOB — ONOPHBIX 
TapeOK Mex Ly CerMeHTAMH H OMOPHBIMH ‘Sonramu. Breme- 
Hue OMOPHBIX TApCOK yBeTMUNBAeT MOLATAMBOCTb Beet 
onopHod CHcTeMBI B BepTHKaN>HOM HalpapeHHA WH YMeHb- 
maeT gedopmanan cermentos. OcylllecTBaenve 9Toro Me- 
porpuaATHA OCOSeHHO HEOOXOAHMO Ha KPYTHBIX TAKEO Ha- 
TPYXREHUBIX NOMMATHHKAX. 

Tipu yseawuenun oOleli HarpyskH Ha NOANATHHK, T. eC. 
cpasy Ha Bee yipyrHe KaMepbl, MocweqHHe He OsKHDE 
COKUMATbCA HM BbISbIBATD OlyCKaHue poTopa, Tak KaK Mac- 
JO, gallonusiollee yUpyrue KaMepbl, UpakTH¥ecKH HecHtH- 
Maemo, OgtiaKo pakTuka WoKasaia, WTO HarpyKeune cer- 
MeHTOB BECOM POTOPa IIPHBOLHT K OMlyCKaHHIO BCexX. ypy- 
rux kamep na 0,3—0,4 mm. Harpyska, mpuxonsilaaca Ha 
om cerment or Beca poropa, cocraanaer 0,40—0,75 MH, 
caleOBaTeMbHO, 2KeCTKOCTh ONOpHOH CHCTeEMbI MOMMATHHKA 
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Ha THApaBaMyecKOH Onope B WeNOM XapakTepH3yerca Ha- 
rpyskoit, pasnoi 1,2—2,1 MH wa muaaumerp mporn6a. 

QxaTHe KaMep MOXeT ObITh OOBACHCHO ABYMA TpHun- 
HaMu: CKaTAeM BKMOVeHMH Bo3snyxa, uMeolmlerocaA B Mac~ 
ae, U TEM, ¥TO yUpyrue KaMepbl pH Mpnwo%RKeHHH K HM 
HarpysKm pacuimpsiotca mv Mpocesaior (ux AMaMeTp yBe- 
JIMYMNBACTCA, A BLICOTA yMenbilaerca) . 

Sra nomaTawpocTh NOANATHHKA B BepTHkasbHOM Ha- 
MpaBeHHu B HeIOM ABIAeTCH MONOKUTCIbBHBIM «paxtopom, 
Tak Kak MO3BONAET B HexoTopoit CcTeneHH CIiaKHBaTb 
TyIHCaluH yousui, WeHcTByIOMMX Cpasy Ha BeCb NOANAT- 
HK (Ha BCe CerMeHTH), HaNpHMep BepTHKaNbHIe Mybca- 
IMM, BOSHUKaloWMe B KaMepe paGouero Koseca TyPOHIIbI 
W BLSHBAlOlve BePTUKaIbHble KOAeOaHUA POTOPa arpera- 
za. Baexenue NOUOMHATEIDULIX YNPYPAX 9/eMeHTOB B TMOZ- 
HATHBKH Ha THLPABAUYCCKOA ONOpe WesecooGpasno, B so- 
Ce@AHAX KOHCTPYKIMAX NOMMATHHKOB Ha THApaBsmueckor 
onope BBeeHb TakKuC ympyrve 9JieMeHTbI B BHTE Tapejbya- 
THX ONOp MexKILy cermMenHTaMu H TOJOBKAMH ONOPHbIX 6on- 
ros. Kpome cumxenus 2ecTKocTH OHH yMexbUlaloT meop- 
MAILHIO CemMeHTOR, CyUlecTBeHHO TIOBHIMAA STUM HAalle*KHOCTH 
padorn nognarHuxos. Oxuum “3 TaaBHbx MepompunTHii, 
TOSBOJHBIIHX TOBLICHTb HaseKHOCTb paborbt MOMMATHHKA 
Ha THRpaBsMyecKoit onope arperata Bomexoit TOC ume- 
Hu XXII cpegaa ‘KIICC, wpustoch MMeHHO BBe_eHHe ONOp- 
HBIX TapeOK M@KLy CerMeHTaMH uM OTOpHbiMH OonTaMH. 

Tipu ucuniraana nognarauka arperata Byxtapmuncxoh 
TOC, Koropyi Obi BbIOMHeH lo Crapo cxeme C HemO- 
CPpeLCTBEHHbIM oUMpaHnemM CerMeHTOB Ha TOJOBKH ONOPHBIX 
Goutros = (aHamorm4Ho NOANATHHKy, wWoKasanHOMy Ha 
pac. 4-2), Obl NpoBeAeHb! HIMCpeHHA TOJLIMHBI MacIA- 
HOH MAICHKH TO MviollaqH CcerMeHTa, MWoOsBOMBINMe TMOsTy- 
"HTB Kaprany mporu6a cermeuta. Ha puc. 4-9 mpmpexensi 
npopussa TOJIMMHBI MaCIAHOM MACHKM LA STOPO TOAMATHH- 
Ka B TaHTediMabHOM M paqHaabHoM HanpaBexuax. Buz- 
Ho, 4TO npw padoTe 4a xoNOcTOM Xozy (yAeqbHaA Harpys- 
Ka 2,2—2,3 MIla) mpodwap naeHkH NpakruyeckH MpAMo- 
gMHeeH, T. €. cefMeHT He UMecr ReopMatuu. IIpu pavote 
nox, Harpy3Koi (yenbuaa warpysKa 4,6—4,8 MIa) cer- 
MeHT HepopMupyercs BbUyKsocTbIO KBepxy. TponcxoguT 
pe3koe YMeHbilleHve TOJUIMHBI MAaCJIAHOH TMICHKH B cepeni- 
He CefMeHTa H BO3pacTaHHe Ce TIO KpaAM. Takaa 3HauHTesb- 
Han AeopMauna cerMecHTa TipoHCXOMHT MOTOMY, UTO B aH- 
Hoi KOHCTpyHu HM CHIOBad H TeMNepatypHas AecbopMallnn 
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AelicrByloT B ONHOM Halipapenuy, BwIsbIBad usru6 ceTMeH- 
Ta BBINyKAOcTbIO KBepxy. HazexHocTh padorbl Takoro NOg- 
NATHHKa pe3KO CHHXKaeTCs, H Mpa Goabmux oO6WAx H 
YAeububIX HarpyskaX Ha CefMeHT Takai KOHCTPyKIWia peKO- 
MeHLOBaHa ObITh He MOXET. 

Boubuloh MporwO cerMenTa H BbIAaBAMBAHWe MaCAAHOL 
MMIGKKH B WeHTpe OCOGeHHO CHAbHO CHH%KalOT HajexKHOCTS 
paGoTh NO_NATHMKa IIpH Haawunn nyapcaunh. Tockompxy 


MKM 


) 


Puc. 4-9. Tpo@van tommann Macatnoi mienku B NOANATAMKe Ha rHy- 


passmuecko# onope arperata byxrapmuncxoit TOC, 
@—panuanbuvie npoduau; 6—rTaxremmanpusie npodyrn; 1— non narpysKoi; 
2—na xozoctom xoxy; 6—Pasmemelue XatauKon. 


ONOpHEIe TapeKH B LaHHOM KOHCTPyKUMH OTCYTCTBYIOT, a 
yipyrae KaMepbl BOCIpHAHMaloT TOMDKO 70—80% nyab- 
cauuit OT HepoBHocteli SepkaibHOl MoBepXHOCTH AMCKa WT 
Apyrux Bo3Myllenui, TO MpH HanboabwieH Harpyske Ha 
TOMMATHHK HW Haswann qTyapcalan MpOucxoWAT MpOpLiB 
MaCAAHOH TJI€HKH B cCepeqHHe CcerMeHTa, UpHBOLALMA 
K TOANAaBAeHHIO Oab6uTOBOM NOBepxXHOCTH, €CH BOBpeMA 
He pasrpysutb arperar. Taxoe HayambpHoe moBpexkKTeHHe 
CerMeHTOB aHHOTO TOAMATHHKA OEIT0 OTMeTeHO pH HOMBI- 
TaHHAXx; aBapuiHoro MOBpexKLeHuA yYylalocb yg6exKaTb 
numb Osarokapsx WyBCTBUTeIbHOMY TePMOKOHTPOMIO HM 
cBOeBpeMeHHOM Harpy3Ke renepatopa (moxpo6uee 9sToT 
¢ayuai paccmorpen B ra. 11). 
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Baenenue OMOPHBIX TapeoK uMeeT elle OAHY MOJOKH- 
TeNbHYIO cTOpoHy — TloaBaaeTca BO3MOXKHOCTH MAPOBOLATh 
peryanpoBKy Harpy3ku Ha CePMeCHTH TIOMNATHAKA Hello- 
CpeneTaeHiio 10 YCHAMIO, MpoTapApoBaB ONOPHBIe TaperKH 
Ha Tipecce H HCHOAL3YA OAHH H3 USBECTHBIX MeTOROB KOHT- 
pona (HHqNKAaTOpHDIH, TeH30MeTpuyeckuit HI TpesoMeTpU- 
yeckuii), onucanprx 8 ra. 10. B nognaTunKax 6e3 OTOpUbIX 
Tapenox Tako peryaupOBKU MpoBecTH HeMb3A, TAK Kak 
yapyrue KaMepbl MpoTapHpoBaTh MO sarpyske MpakTHuyecky 
HEBO3MOMHO. B OTMEMbHBIX CJYIAAX mpoBpexenne pery7H- 
poBKH Harpy3ku HeMOCcpeACTBCHHO. mo ycHaHw Ha cermelrsl, 
a He 110 CMellenHio ynpyrux KaMep Ouinaer meaccoo6pas- 
HbIM, HallpuMep, B Cilydae BLINOIHeHUA yipyrax KamMep He 
eTporo BePTHKaJbHO H pasauHo0lt MKecCTKOCTH. 


7, TEPCTIEKTHBLI PASBMTMA 


TlockoubKy NOAMATHHKK Ha TARPaBsMUCEKOl orope uMe- 
JOT Takue MpeMMyllecrBa, KaK aBTOMATHUCCKOe BbIPABHH- 
Bale Harpy3kH M@EXKLy CerMeHTAMM M CriaxKUBaHhe Myb- 
cali, BBISBAHHEIX HeTOUNOCTAMH HSTOTOBJICHHA, MOHTA- 
Ka ul Apyrima opwannaMa, TO HX TIPHMeHeHUe BeCcbMa 
TlepeneKTHBHO: a) IPH NOBBIMeHHLIX Harpy3Kax, C COxXpa- 
HCHHeM BCeX MONYCKOB, KOTOPHe NPHHATH LIX NOAMATHH- 
KOB B HacTositee Bpema; 6) MpH OOnI4HLIX Narpy3Kax, HO 
¢ OOMbINAMH AONYcKaMH No 3iaveHHIo OueHHA 3epKaNbuol 
MloBepXHocTH AucKa. . 

PageuTve NOAMATHAKOB Ha THApaBaAMyecKOh oMmope MoO- 
*KeT WITH MperxkLe BCero M10 AHHH COBepUeHCTBOBAHUA UMe- 
OUXCA KONCTpyKuMH. Yunrpipaa maKonenitbiit onpir 
oKcryaTatau Ww Lawubie ucnbiTanuit nognaATHAKoB Ha THA- 
paBmaccKoli Orrope, 9TO coBepmleHcTBORAHHe, BALMO, GyneT 
HATH MO AHHH yMeHbIleHua BEICOTH YIpyTHx ‘KaMep, T. €. 
yBeNUeHUs UX XKECTKOCTH B TOPHSOHTAIbHOM HallpaBsle- 
HUM, “ YMCHbINCHMA TOJMLMHE! CTeHOK, T. €. CHMKCHHT 
XKECTKOCTH B BEPTHKAbUOM HalpaBaeHHH. 

Onpexenenubie TIpenMyilecTaa HMecT BapHaxT NogMsAT- 
HUKa C HENOcpelcTBeHHLIM SaKPelieHHeM CerMeHTOB Ha 
ynpyrux KaMepax Ge3 onupanusa ux Ha ciepy, Kak 970 
CxelaHo B YHOMAHYTOH BEIMe KOMCTpyKuMH ‘ppaHityscKok 
upmpi <Hefipnax>. B srom cayyae HakaOH CerMeHTOB UpH 
paOore npoucxogMt sa cyeT svacrwanocTH yNpyrHx Kamep 
Haksoua u usrH6a nx. : 

Umeeres npeasoxenve BLMNONHATS Tako NoAMATAMK Ha 
THApaRrMAecKOl ONOpe C TOHKUMH MOLATAMBHIMH CerMeH- 
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taMH, 3aKPeneHHBIMH 2KecTKO Ha ympyrux Kamepax. [IpH 
STOM Ce@PMeHTbI MpakTH4YecKH He HMeIOT COOCTBeHHOM 2KecT- 
KOCTH M ONMpaioTca Ha MaCJ0, HaXOAAleecd B yipyroA 
KaMepe, T. @, ABJMIOTCH TOHKUMH KpbIMKaMM YIIpyrux Ka- 
mep. [Ip stom o6ecneyuBaeTca MAOTHOe MpHseraHne pado- 
sell NOBEPXHOCTH CeMMeHTOB K NOBepXHOCTH AuCKa Tepen 
MYCKOM 3a C¥€T JaBACHUA, PasBuBaeMOTO B YIIpyrux Kame- 
pax, H Cosdaercd OdaronpHATHad opma NoBepxHocru 
TpeHust BO BCex pexumax paGorst [J]. 34]. 

B xkonerpyxmuax ¢ KecrkdM 3akpemuenuem cermMcHToB 
Ha yilpyrux KaMepax 3aTPYAEMTeAbHBIM. aBseTCH TIpexBa- 
PHTeIbHOe BLIPABHUBAHMe YIIpyrMx KaMep NO BbIcoTe, TO- 
BbIMAaIOTCH tpebopanua K TOWHOCTH H3rOTOBNeHHA UX. 

Kpome yiomauytToh KOHCTPYKUMH MOMMATHNKa Ha THI- 
paBauueckoH onope bupmul «Helipnux» umetorea u Apyrue 
KOUCTPYKUMH, HCHOAbSYIOWNe MPHHIA aBToMaTH¥eckoro 
BLIPABHUBaHUA HarpyskU Mew Ay cerMeHTamu. Tak, UTavIb- 
sucka (bupma <Ancambyo Cau-J>xKopmxuo> usroropiaa 
uid THApoarperatos TSC Jxynua w Bpa3suaua mognannu- 
KH, B KOTOPEIX CePMeHTD ONMpaloTCH He Ha 3aMKHyTBIC 
YpyT¥e KaMeppl, 3allOJHeHHbIe JAAKOCTDWO, a Ha IOpIHHt, 
MNOMCHICHHbIe B NMINHAPAX, THApaBAMYeCKM CoeLMNeHHBIX 
mexay co6ok [JI. 56]. Brroga raxolt cucrempt maapasan- 
4eCcKOrO BLIPABHHBaHUA HarpyskKH M@KAy cerMeHTaMHM 3a- 
KOUAeTCH B TOM, NTO OTCYTeTByeT MPOMExXYTOUNBIi 9ve- 
MeHT, KOTOPBI O6anaeT onpeneseHHoH xecTKOCTDO (yn- 
pyrve KaMepbl B Hallieli KOMCTPYKIMMM), a STO HCKAOUaeT 
HeO6XOMMMOCTH MpekBapuTenbHO BbICOTHOM peryMpoBKU 
cermentos. B qaHHoH KOHCTpyKUHH Harpy3ka OT CerMeHtos 
mepeqaerca HeMOcpectBeHHO Ha %KHAKOCTS, TO ObecHeUH- 
BaeT NOMHOe BHIpaBHMBanHe Harpysku. [loynATHHK BEIOA- 
HeH Ha BRICOKYIO OOLMLyIO Harpysky (23,0 MH) uw 4ypesspi- 
walHo BbICOKyIo Harpysky Ha oH cerMeuT (3,00 MH). 
B raxoi KoHcTpyxuun TpeGyerca BbicoKad TO"HOCTD Hu3TO- 
TOBMEHUA jeTaseH, uToObl HBGexKATb, C OAHOH CTOpoHEI, 3a- 
KAMHUBaHUA NOpitHel B WMIMHApax, ¢ Apyrolt—6oabmux 
mpoteyex macwta. TlockonpKy mocneqHue Bce-raku HeH3- 
6eXKHLI, K KOmMeKTOpy, coeAMHAIONeMy UMAMHApH, moOA- 
KIIOUCH HACOC BBICOKOTO RaBMeHHA, KOTOPHI NepHonn4ecKH 
MOAKAYABAeT MaCuO. 

Tlo 3asBnennio pupMbl Takax KOHCTpyKuNA oOGecneuH- 
BaeT MOMHyIO PaBHOMepHOcTS pacnpesetenua uarpyska 
MOK y CefMeHTAMH, BbICOKYIO HaexHOCTb PaOoTH BO BCexX 
pexkumax (NYCKU, OCTaHOBKH, HarpysouHble pexKAMBI) H 
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MCKMOYEHHE BIMAHHA HeTOUHOM COOpKH H HepoBHocTeli Ha 
MOBEPXHOCTAX TPeHHA. 

Tlpu ppicoxux oOmux HarpysKax (cBpme 35,0 MH), 
KOMa pasMepbl NOLMATHHKA BEIXOAAT 3a AOUYCTHMbIe Tipe- 
Herb Lake pu ‘OombpIuMx YACIbHBIX Harpyskax, TepcneK- 
THBHOH ABIAeTCH KOHCTPYKUHA TOMIATHWKa Ha TuypaRau- 
‘uecKOH Ope B UBYXDAPYCHOM HOMomHeHHU (cABOeHHOTO), 
TipeowKennadt sasoloM <YpasoneKTpoTaxKMaliy uMeHH 
B. Yi. Jlenwna. Sta KoucTpyxuua @axrmecK cocrouT 3 
ABYX NOAMATHAKOB, PacilONOReHHbIX OLMH Ha ApyruM, 
C OObCLMHeEHHeM HX THPaBAMYECKHX cHcTeM COoeAMHUTeMb- 
HbIM TpySonpoBozom. B stom cayaae pacipeseienve na- 
rpyskn TIPOMCXOMT MeK Ay CerMeHTaMUu 000ux NOAUATHH- 
KOB. Tlognatnaxn MOryT ‘OBIT Pa3MCINeHbI HENOCpewCTBeEH- 
HO Wpyr Had Apyrom HaM 2%e OMMH Nay poropom, mApyroit 
To, HUM, B nocleqHeM CAyuae TeHepaTop 6yner cmMciuaH- 
HOMO 3O0HTHYHO-NOLBeCHOrO THILa. 

Bpinoanenne CABOCHHOTO NOMIATHHKA TipeAcrapaAeT OM- 
PeAeeHHble TPyAHOCTH C TOUKH 3peHHA KSPOTORIeHHA u 
HU MOHTAKa, OMNaKO JlaeT TyTb K pelleHulo saad WO co3- 
AaHWNIO NOAMATHNKOB Ha CBEPXBEICOKHe HarpysKu. 


Tnoapa nataa 


AIBYXPSLHBIE NOANSTHMKU 


5-4. ONMCAHME KOHCTPYKLIWK 


Tipu co32aHHH NOAMATHAKOB Ha BbICOKHe OGLE Harpy3- 
ku (10,0 MH u spe) BosHuKaloT 3HauMTeJIbHble Tpy/,HO- 
CTH, MpeoyolenHe KOTOpbIxX tTpedyer TIOMCKOB HOBbIX KOH: 
CTpyKTuBubix pewennit. Tpygnocta saxmiovairca B TOM, 
yTO MPH COXpakeiHH yJeabHo HarpyskH Ha ypoBue 3,5— 
3,7 MIla (apn KoTopoli namexuo paOoTaet Gombuloe uc- 
HO NOAMATHHKOB) SHAYHTENLHO YBeMMGHBAlOTCA PasMepbI 
cerMeHTOB. STO Kpalive He@KeaTeIbHO, TAK KaK NPHBOLUT 
K YBeJIMUeHHIO CHJOBLIX HM TeMNepaTyPHEIX etopmMalui 
CerMeHTOB, CHUKAIOWUX HakexNOcTh NoAMATHHKOB. Borb- 
We CerMeHTbI, KpoMe Toro, HeyqOOubI B SKCHAyaTauHH, 
ocoGeHHo Ha reHepaTopax 30uTHUHOTO Tua. Baecte c Tem 
yBemHueHHe yAedbHOH Harpy3ku cBbille 3,5—3,7 MIla tak: 
Ke HemkelaTedbwo, Tak Kak MpMBOAUT K yTA2xKeTeHHIO 
YeNOBHH PaOOTHl HOANATHHKOB HU K CHUXKEHHIO HX Halex- 
HOCTH. 
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OaNuM 13 pemenuA, TO3BOTMBMINX ripeomoneTd B03- 
HUKWHe TPYAKOCTH HM COXpaiiMTb TpHHATbIA ypoBeHb ymemb- 
Holt Harpysku 6e3 yseqM¥eHHA pasMepa CerMeHTOB, ABH- 
Och WByXpaAHOe pacnonoxeuue cermentos. B asyxpaa- 
HOM HoxmatHuxe (puc. 5-1) narpyaka wepe3 crynuny 4 
QuCK Wepeyaercs Ha CerMeHTH, pacnosox%KeHHBIe B WBYX 
KOJIbILeBEIX PAax. CerMeHTb! NeKaT Ha ONOPHBIX Taped- 
Kax, KOTOpble OMHpalorca Ha cepwyeckue MoBepxHocTH 
OnopHbIX GonTOB, BBepTHIBaeMBIX B ‘Gavancup. Basancup 
JeKUT Ha WuMHApHyeckoh onope. Yucao cermentTos Ha- 
py2kHoro H BUYTPeHHero PANOB OMMHAKOBO, CermeHTb! NO- 
TlapHO CBA3aHbI Oamaucupom. Harpy3Ka MewKaY HapyHbIM 
H BHYTPCHHHM CerMeHTaMH PacipesxemAeTCA aBTOMATHYeCKH 
Mo 3aKOHy (\BYCTOpOHHero pHuara (pbruara HepBoro posa). 

Peryauposka Harpy3Ku Ha Mapbl CermeHTos ocyutect- 
BAHETCH HSMCHCHHEM BEICOTHOTO NOJOXKEHHA OTOPHBIX Go.- 
TOB Hapy2KHbIX cerMelToB (AX BBEPTHIBAaNHeM HAN BbIBEp- 
totBanHem). Wamenenus BbrcoTHoro Mos0%KeHHA BHYTpPeH- 
Hux 6oTOR B Mpolkecce SkcMyaTallwH He MPOHSBOLUTCA. 
Jluitb pH MOHTaxKe OcyUlecTBAKeTCA YCTAHOBKAa HX BEICOT- 
HOrO MosOxKeHHA, OM3KOTO K BbICOTHOMY MOTO2%KeHHIO Ha 
PYRHEIX GOATOB. 

Tlockoabky WHCO HapyXXHBIX H BHYTPCHHUX CeMeHTOB 
OLMHAKOBO, a PACNONOXKeHbI OHH Ha PasauyHOM yAancHHA 
OT OCH BpalleHHA, HX pa3MepbI B Mane pasAHUHbI 
(puc. 5-1). Pasamynet u naomann paboueH noBepxHOcTH 
Hapy&KHBIX H BHYTPeHHUX CermeHToB. []iouladb HapyAsHbIx 
cerMeHTos (Gombile Moulayu BHYTpenHux. Tak, AA ToA- 
nATHHKOB arperatos Bomxcxoi TSC umenn B. V1. Jlenmua 
TWIOMaAb HapyKHBIX CePMeHTOR Soule T1OWaqM BHYTpeH- 
nux B 1,42 pasa, ‘49 Hozsocn6upcexoit, Kaxoncxot u Topp. 
xoncxoh TSC p'1,14 pasa. [.syxpsanupie nomnarnwku pac- 
CYHTBIBAIOTCA, HCXOUA W3 TOTO, 4YTO yleabHad Harpyska Ha 
HapyKWHe HW BHYTPeHHHe CeTMeHTE! OLMHaKoBa. IlosTomy 
NovHad Harpyska Ha HapyKHBI cerMeHT MosyyaeTes Gob- 
ile, 4eM Ha BHYTPeHHA, 

Ha puc. 5-2 upegctapaena cxema Harpy2KeHHA cerMeH- 
TOB DBYXPSMHOTO MOMNATHUKa BECOM poTOpa (Ha HepaGo- 
TaiouleM arperaTe), Kora Harpy3Ka pacipeleinerca 
paBHOMepHo wo Bcel Maomaqn cermentos, Ycnosue paseli- 
CTBa MOMCHTOB CHM, AelicTBYIONMIX Ha CCTMeHTbI, SaTHChi- 
BaeTcH B CaeLylollem Buse: 


Pyla=Prols (5-1) 
6—264 al 


Pue. 5-1. Jleyxpaguuiit nognatauk Ha narpysky 20 MH. 
4—crynuua; 2—anex; $—cerments; 4—onopnie Tapenku; 5—onopubie Gor- 
Tht; 6 — Ganancup; 7—uuauagpuneckas onopa; 8 — Macnooxnaauteas. 
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WAH 

POulu=POr!n, j (5-2) 
tae P u P,;—wnarpy3ka Ha HapyKHbll Hw BAYTpeHHHH cer- 
mentbi, H; p—yaenbHaa Harpy3Ka Ha paGouyto MoBepx- 
HocTh cermenton, Ila; @y H @n—Wiowlamp paboyel m0- 
BepXHOCTH HapykHoro H BHYTpeHBero cermenToB, M*; fy H 
J,—AauHa mae ppriara WapyxHOro. M BHyTpewHero cer- 
MeHTa, M. 

Orcioga cnenxyer 


| PalPs= lalla} (63) 


T. €, OPHOWICHHE HarpySKH HapyHoro H BHyTpeHHero cer- 
MeHTOB OGpaTHo MpOMOPUHOHATLHO OTHOUIeHMIO COOTRETCT- 
‘ByIOUluX Meu Gaaancupa, us 


Ou/O3=lo/li, (5-4) 


7. ©, OTHOMeHHe NaIoMakeh HapyxXNOrO M BUYTPeHHerO_cer~ 
MeHTOB OOPaTHO MPOMOPUMONATbNO OTIOMIEHMIO COOTBETCT- 
Bylomlax sey Ganancupa. 

PH CTPOTOM. cOGMOMeHUH B KOHCTPYKUMN NOANATHUKA 
TIpaBHbHOrO COOTHOWeHHA =~ ; 
nied Gatancupa u mMlonta- 
Heit Hapy2kHOro H BHYTpeH- 
HerO C€fMeHTOB, T. €. Bbl- 
TIOJHeHHH paBeHcrBa (5-4), 
yaenbuast Harpy3Ka Ha Ha- 
pykubit WH BHYyTpeHHEH cer- 
MeHTbI OKa3biBaeTCA OMHa- 
KoBoli, a oOulat warpysKa 
Ha HX MpxMO nporopuno- 
HadbHa paGouuM moBepx- 
HOCTAM C€rMeHTOB H OSpat- 


HO IIporopiMonasbHa mte- [a 
vam Oaslancupa. 
B Coserckom Cowse BEI- 
TIOMHEHbI H YCTAHOBJIeHbI Ha 
arperatax paswuynbix TOC 


Gonee 50 xaByxpAAHDIX 
nognatunkos (ra6. 5-1). Puc. 5-2. Cxema warpyxenua cer- 


Onn pa6oraior upu o6mnx 
narpyskax ot 13,0 70 
29,0 MH 4 yaenbubix Ha- 
rpy3Kax or 3,3 go 5,8 MITa. 
Cpenuan OKpy2KHat 
6e 


MEHTOB ABYXPALHOTO NOMMATHHKA. 


p-paniowepuo- pacnpesereniaa 0 
Tnowaaw cerNentos Merpy3Ka; ty # 


1, —amuire mxet Gaaacupa co cropo 


Hit Hapy>kuoro mM BHYTpeNNero cerMed~ 
108; @, HO, —~ WAOMAIN Hapy:KHoTO # 


BHYTPenwero cermexToB. 
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CKOPOCTh Ha BHYTPeHHeM pase CermMeHTOB cocTaBaneT 
7,8—9,6, a Ha HapyxHom 10,2—14,4 m/c. Han6ouburee 4H- 
CMO UBYXPAAHbIX MOANATHHKOB BEIMOAHeHO Ha Harpysky 
20,0 MH. Bce stu noxnaTHHKH uMelOT OMHAKOBLIe Mapa- 
metpbt (24 napp cermentos, HaH6onbumMit AMaMeTp MHCKa 
3,7 Mw 7. 2.) M NocTaTOuHO HamexkHO paboraloT Ha arpera- 
tax pana FOC. 

Ha nognaraaxe arperatos Hexoroppx TSC_ycrasoz- 
JleHo HenoawHoe sucTO Map cermeHTos, Tax, Ha BomxcKoit 
TOC umenn B. M. Jlexwna Gomputaa uacTb nNOAMATHUKOB 
paOotaer c 16 napamu cermMentos BMecTo 20 nap, ao.uH — 
c¢ 14 napamu cermenros. CoorsercrseHHo Ha nociexHeM 
Harpy3ka Ha OM CerMeHT H CpeHAA -yeAbHad HarpysKa 
Bospocm B 1,43. pasa W COCcTaBAAIOT: Ha WapyAKUbIA cer- 
meut 1,22, na suytpennnl cerment 0,86 MH, a cpequaa 
yaeabiad wuarpyska ua cermentn 5,0 MIla. Besasapuitnasa 
paOota sTOrO MOAUATHHKA MPM TaKUX BeCbMa BLICOKUX Ha- 
rpy3KaxX B-TeueHHe JLIMTeMbHOTO Mepuoka akciyaTalnd 
CBHAeTeIBCTBYeT 0 Hase%KHOCTH arperaTOB MaHHOi KONCT- 
pykuun. 

Jlsyxpaaiini noxnaTHNkK, ycTraHoBAeHHbit Ha OMHOM 43 
arperatos Bepxuecaupcxoh TOC, xavteabyoe Bpema (60- 
nee 15 net) padotan c 16 napamu CcermMeHTOB BMeCTO IIpe- 
AYCMOTpeHHBIX 24. T]pH sToM cpeqnaa yAenbHad HarpysKka 
Ha cerMeHTbl coctapaaya 5,8 Mila. B mpowecce ucuprannit 
STOO MOMMATHHKa, NpoBoAMBUIMxca 3aBogom [JI. 39], yna- 
AANIOCh XO MOJLOBHHbI BCeEX CeMMEHTOB. Tipu STOM [elicrBu- 
TebHad YeibHaAn Harpy3ka Ha CerMeCHTHL oxotHa Wo 
8,0 MIla, a yRerbHast Harpy3Ka Ipu Mycke CocTaBuma OKO- 
no 5,0 MIla (yaenbHaa narpysKa TOAbKO OT Beca Bpa- 
mawuuxcn yacreii B STOM caryyae cocTtaBanaa 4,4 Mila). 
TipuBegenuble WavHble CBuzeTeIbCTBYIOT O OoubUINX Sama- 
caX HajeKHOCTH BYXPAAHOH KOHCIPyKUHH TOAMATHHKAa 
UPH ero HOOpokavecTBeHHOM H3rOTOBCHHH, MONTaKe H 
akcnayaralun. 

Oxuoit 43 ocoOcHnoctelt ABYXPAHDIX NOLMATHUKOB AB- 
AHercd NOBbUeHHaA CTHYHOCTb UX ONOpHOM cHCTeMEI. 
Oro cBa3aHO ¢ TeM, UTO QeMeHTaMH, COCOGcTBYIOMMMH 
¢rlaKuBaHMW Nydbcaluii oT HEpoBHOCTeli Ha sepKanpHolt 
NOBepxXHOCTH AUCKA H BLIPABHUBAHHIO HarpysKH MexKAy 
cerMeHTaMH, ABJAIOTCH He TOJIbKO ONOPHble TapesKH, HO H 
6anancupyl. IIpu cpasHeui s3aBMcuMocTH MexKy HepoB- 
HOCTbIO '3epKaJbHOH NOBepXHOCTA MucKa “uM MyAbcaluel 
YCHIHH Ha cerMeHTAaX ABYXPALHOTO TOMNATHMKA arperata 
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Bomxoxot TSC nena B. VW. Jlenwua [JI. 11] ¢ ananotui 
HOH 3aBMCcHMOCTHIO AA OAHOPHA, PO NOANATHHKa arpera- 
ta Bonmexou TSC umeny XXII cbesqa KIICC ycraxosae- 
HO, 4TO OHA H Ta KE HEPOBHOCTbD 3epkaJbHOn NOBEPpXHO- 
cTH Rucka BbIsbipaeT B 2 pasa MCHDIyIO Mypcanio 
yeuanit Ha CefMenTax AByXpARHOTO MOANATHHKA. Tlozpo6- 
nee 06 sTOM cM. Bra. 8. 

Hapsany c Menpmeit nympeannelt yeunuit Ha cermenrax 
JBYXPAAHBIX MOMATHMKOB, OTMeUaeTCAH H MEHbINaA IMyJb- 
CAMA TONMMHBL MACIAHOH MeHKM 10 CpaBHeHMIO C ONHO- 
PULMbIMH NosNATHuKamn. TlosToMy NpH ONMHAKOBBIX ycs0- 
BUAX PaGOTh U OAMHAKOBBIX TPeOOBAHAAX K H3TOTOBJEHHIO, 
MOHTaKY HW SKCIVYaTaluH, ABYXPADHHe MOAMATHAKH Mpes- 
MOUYTHTEALHee OTHOPAAHbIX. 


5-2. YCHOBUS PABOTbI CEFMEHTOB 


Tia _eyxpaAHLIX MoANADHNKOB XapakTepHo cymlecrReH- 
Hoe pasauine YeAosu paboTb! HapyXHbIx W BHYTPeHHUX 
CeTMeHTOB. STO WEBEIRACTCH mpexkwe Bcero paso KOH- 
gurypaiuel “HapyXubxX H BHYyTpeHHUX cermentos. V3 
qa6a. 5-1 BHIHO, HTO CCAM JIA HapyKHBIX CeTMeHTOB OT- 
HOWeHHe WMH K wMpHHe O1u3Ko K 1, TO Aum BHYTpeH- 
HUX CerMeHTOB OHO cocraBaser 0,6—0,7, 7. e. BHYTPeHHHe 
CerMeHTs! BBITAHYTH! B PaqHatbHOM HallpaBueHHH 
(cm. puc. 5-1). 

Beaegcrsue Goubulero paccrosHua oT ocH mBpaleHua 
Hapy2Kubie CerMeHTbl padoraror MIpH OKPYHKHBIX CKOPOCTHX 
B 1,3—1,4 pasa 6once BbicoKux, 4eM BHyTpeHuHe cermen- 
Tel, H Up OLMHAKOBBIX YU@NbHLIX Harpy3kax ToTepH Tpe- 
HMA Ha Hux ‘Gonpe. Kpome Toro, yclOBHA oxnaxK_eHuA 
HX XyKe, Tak Kak OHM PactOAaraloTcs Mabie OT HCTOU- 
HHKOB XOJOqHOTO Macaia.. CoorsercTBeHHo Temmepatypa, 
TOJMMHA MACAAHOH MAeHKH, AeEopMallus u pyre mMoKa- 
sareaH paoorThl HapyKHbIX M BHYTPeCHHHX CerMeHTOB gHaqH- 
TeJIbHO OTAHUAWTCA. 


a) TemnepatypHbid pexnm cermeHTos 


Ha seex okciayaTHpyeMbIxX ABYXPAAHIX ToLMsTHMKAaX 
TeMIlepaTypa HapyXHbIX CerMeHTOB BBIINe, YeM BHyTpeH- 
HAX. OTa PasHUlla TeM OONbUle, TEM CHIbHee OTAMMAIOTCA 
OKpyXKHbIe CKOPOCTH Hapy2KHbIX H BHYTPCHHHX CeMMeHTOB. 
Tax, qua nognsrHuKos arperatos Bowxcxoh TSC wmenn 
B. H. Jlennua pn pasnuue oxpyxuprx cKopocreit 4 m/c 


8&7 


pasHocth MaxcuMaabHOll Temaepatypér HapyXubx u Biyt- 
PeaHuXx CermeHtos coctasaser 10°C, a xs HosocwOupcexott 
TOC mpu pasunye oxpyxuprx ckopocteh 2,8 m/c 6°C. Ha 
puc. 5-3 npuBexexsi Temmepatypabie Noms cerMeHTo, nosy- 
MCHHBIC C€ TOMOLIbIO TepMONap Tp HaTYPHBIX HCHBITaNHAX 
arperatos [JI. 15, 46]. 

Haauyae KoapueBoro KaHana mexyly BHYTPeHHAM Hi 
HapyAHbIM PAAMM CerMeHTOB YxyMillaer yCOBMA OXTaxK- 


Ff 
56 58° 


6) 


Puc. 5-3. Teunepatypante noms cermentos ABYXPAAHLIX MOAMATHUKOB. 
— Hopocn6upexas TSC; 6—Bonxcxan TSC uMem B, H, Jleumua. 


Heid HapyKNbIX CerMentos. Mozeabybimn ucusirannamMa 
B Hxcraryte Mamanopeyenua wu paxrnKxoit akciiyaraiun 
OblO ycTaHOBeHO, YTO B 9TOM KOabUeBOM KaHase o6pa- 
Syetcd WATCHCHBHBII Bpalllawoululicd NOTOK Macwa, mpenst- 
CTByIONLMA MpOXxoAAeHMO XOMOAHOTO MACHA B pamuaasHoM 
HalpanweHn OT BHyTpeHHel wacTH MacjOBaHHbI K Hapyx- 
Hol. Koabuesof# kaka Gnu MepeKpbIT yrOKaMH, 4TO 
YAyMUINNO YCAOBHSX MApkyAAuMH Maca B payMaabHOM 
Hanpassenun [JI, 50]. Oznaxo caeazyer mpusiats 9To Me- 
POMpuATHe HeqOcraTOUHBIM, Tak Kak BepXNAR uacTh KONbe 
Meporo KaHama Ha paccrosuna 6—10 MM or sepxaapuod 
NOBEPXHOCTH AMCKa, OCTaeTCH. He MepeKpHITOH Hu cooTzercT- 
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BeHHO COXpaHHeTCA YACTb Bpallaiolkeroca HOAUMGEETO fO- 
ToKa BOMH3H 3epKanbHok MoBepxHOCTH AuCKa, panied 
3Ta BEPXHAA UaCTb KOMbUEBOTO MOTOKA mpeereye bp: 
XOKMEHHIO XOOAHOTO Maca NO paavasDubiM asec 
HbIM ‘KaHalaM BOAHSH SCPpKaJLHOl MoBepxHocTH TU ot H 
yxymuiaeT CMbIBAHHe NeHKH rops¥ero Macma C nap RENT 
cermentos. Bpanjaiouimes 1McKOM 57a IeHKa Tepe! Se 
c cermenra Ha cerment. B pesyaprate SAE DEB RRSTCE 

Ppes Mapy2KHBIX CePMeUTOB H HapyAHOH YacTH WCKa. 


Jaa yayuuienua oxnaxk,eHHa HapyAHbIX ane eds eet 
Hoi KOHCTPYKUMA ABYXPALNEIX NOANATHAKOB B RACERS pa 
penn parHaybHble KaHAALI ad WORAuH Ono NHOTO ma mins aay Se 
Teac memenon EO uuens DB. Hi. Jlewua w weworopsx PYTEX 
TC tnennce, rate ; CTHA pactiomaraquch 
TSC umeanep Take KaHastel. Hx BXO_HBIe OTBEP! eae 
Ha BHYTPCHHeH LHAHHApHYeCKOH TOBepxHocTH aucka, @ seronie re 
3epKabHOM MoBepXHOCTH AMCKA MexKAY BHYTPC! 


AL. 


Le 


HbIx KOHONO 
240mm - 


Pac, 5-4. [luck mognaTanka arperata ‘Bomxcxoh TSC menu 
: B, H. Jleuuna. 


cermentamn (puc. 5-4). Onnaxo B mpouecce sxcnayarannu nepBprx 
arperaToB C ABYXPAAHbIMH MOANSTHNKaMH 9TH OTBepCTHA GLTH saray- 
mech HB Aanbkefmem He ucnoubsOBamNC, B Tocnenyomux aByXpag- 
HBIX NOAUATHHKAX patvanbHbe cBepueHMA B ARCKeE He genaancy. 
Cpabuntenbubx manubX. o Temnepatype TomneTHAKa ¢ Nomayelt macaa 
K HapyKHBIM CerMeHTaM MO PaQMaybHBIM CBEPACHHAM B AucKe H Ges 
ux Her. Tlostomy Bonpoc o wenecoo6pasHocTH HCNOIbSOBaHHA STHX 
orsepcruit B NepBowayaubHom Bune ocraeTca HescHLIM, 

OCKOAbKY OTHEPCTHA B AHCKE BHTOAHCHEI CKBOSHBIMH OT BEYTPeH- 
elt qo Hapy2xXHod yacTH AUCcKa (orBepcetia Ha Hapyauoi WHanEApHye- 
Ckoli Nonepxtocta gucka Obi saraymenni cpasy Mocme ceep0BKH HA 
3aBoge), TO eNecoo6pasio ucMomb30BaTS WX Rat OxXNa KEHNA WuCKa, 
yOpas sarayuixu us oTBepcTuit Ha BHEMHel cropone aucxa. IIpu spame- 
HHH AUCKA Maco Gyner HOAaBaTbCA NO OTBEPCTHsIM 43 BHYTpeHHeH ya- 
CTH BawHbI B Hapy2kHyio, Kak LeHTpobexHbIM HacocoM. Tipoxoga uepes 
auck BOmn3H ero pa6ouelt MOBePXHOCTH (248 NOAVATHHKOB_arperaton 
Bomucoh TSC unens B. VW. Jlenuna Ha pacctosunu 50 mM or. 
3epkaabuolt nosepxuocra, em. puc. 5-4), macao Gyier HHTERCUBHO OTO- 
AUT TeNNO OT AkcKa, OOmerVaH TeM caMiIM yoroBEs pa6otu nognaTHH- 
ka, B sapyOexubix KONeTpyKUMAX NOANATAHKOR HHOrgZa Aenaiorca cBep- 
VICHHA B ANCKE LAX CTO OXTAKNCUUA IPH padore. 


6] Tonuwna macnaHok nnewKH KM Aecopmaunn cermentos 


Toaunua MaCIAHOH NewKu Ha HapyKHubix CerMeHTax 
Oombile, vem Ha BHyTpeHHux. B Taba. 5-2 TIPHBeMeHb! 3Ha- 
YeHHA TOMMMHbE MACHO MIeHKH Lk ABYXPAWHLX nos- 
MATHHKOB arperaTos BomxKexolt TSC umeau B. Vi. Jlenuna 
4 HoxsocuOupcexoit TOC, nonyyesxiie B pesyJbrare Hatyp- 


TaOnuna 5-2 


Toaumuna macannoit naenku 6 Oeyx padnelx nodnamnuxax 
NO pesyasmaman same poo 


T'axposnexrpocramus 


Toxasarenn, | BomscKan 
HMeHH HonocuSupexan 
B. H. Jleanna 
Hanop TSC npu usmepenusx, mM... . 21,3 14,3 
Harpyska 4a nognaruux, MH... . 25.0 13,6 
Cheat YaenbHat HarpysKa Ka cermen- 
vu, Mla... 3,5* 2,75 


Cpeanee sHayexue rosmunst MacsmHoii 
TWwieHKH, MKM? 
Au HapyKHOrO CerMeHTa ... .. , 73 100 
Aus BUYTpeHHeTO cermenTa ... .. 49 85 
Tommuna macuakoH nen B weHtpe c6e- 
raiolleli KpOMKH, MKM: 
Hapyauoro cermewta. 2... 54 73 
BHYTpenwera cermenta . | 1) |. 36° 45 


See mommTnne Guo 18 vap cerwenton yxremmesnolt nnowlanY (BupyOea Tono- 
ca Oas6uTa Ann yoommucina sKciexrpucHTera). 
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HibIxX uccaegopanuit OPFPSC, 3uavenve TommEB macss- 
Holi IWieHKH Ha Hapy2KAbIx cerMeHtax B 1,5 pasa Oosbuie, 
4@M Ha BHYTPeCHHUX, YTO OODACHAETCA B OCHOBHOM OO.bILIN- 
MH OKPYKHbIMH CKOPOCTAMH Ha HHX. : “ 

TonluHa MaciAHO MeHKH B Pa3HYHBIX TOUKAX pa 
Goueli MOBepXHOCTH CerMeHTOB pa3s/M4Ha BCMeNCTBHe CH- 


0 0 


fy, hs Pre. 5-5. Tpotaan tonne: macan- 


HOH IeHKH MORNATAHKa  arperata 
Hopocn6upcxoi TOC. 


@—wapy2xunix cermentos; 6 — suytpennux 


CePMeHTOB; # — pacioviowenne TO¥eK 3aMe- 
aS — xonoctoi xox; ——--— np 
N=2) MBr. 
6 he 
A 
3 6) 


nopoli H TeMNepaTypHOw RepopMalMN cerMeHTOR M UX Ha- 
katona. Kax mpapumo, mpu pa6ore arperara cermenth uMe- 
lot TIpora6 wBblilyKocTbIo KBepxy. Hapy2xHble cerMeHTbt 
o6pIyHO uMeIOT SombumMit mporwo, Ym BAyTpeHHHe. Ha 
prc. 5-5 mpercrapaenbi npoduau TOALMHBI MacaAHOl ss 
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Ki tia cérmedtax noanarHixa arpératra Hopocu6upceKolt 
TSC. Us rpacuKos Buguo, uro mporu6 HapyxXHbIX H BHyT- 
PpeHHAX CerMeHTOB B TaHTeHUHaIbHOM HalpaBJICHHH (110 
cpemueli nuHuu) MpamMepHo ofMHaKoB HW cocTaBaner 20— 
25 mx. IIporu6 B paHaIbHOM HallpaBAeHHH NO 3aMepaM 
y cOeraiome KpomKn ,coctapiner 30 ans Hapyxuoro 4 
15 MKM yuia BHyTpeHHero cermenioB. Caenyer oTMeTHT, 
uro MedopMalus cermMeHTtos noguaTHuka arperata Hoso- 
cuOupcxon TSC maul, Tak KaK pasMepbl UX, TeMMepatypa 
WM Harpy3KH HeBeJNKH. 

B nognarnuxe arperata Bomxcxoh TOC umenn 
B. V. Jletuna, umMeioujem OdubuiMe pasmepbl MH Harpysky 
(cm. ta6a. 5-1), mporu6 cermcHTos sHa4ynTebHo Sombre: 
Hapy2KHbIx cerMeHToB 45 B TanrenupambHom 4 100 MKM 
B pawHaIbHOM HallpaBJeHHH H BHYTPpeHHAX COOTBeTCTBEHHO 
20 u 50 xm. Takum o6pa30m, BHYTPCHHHE CerMeHTbl HMEIOT 
MeHbUIM MporH6, YeM HapyXKHble. 

Us pune. 5-5 Bu gHO, ¥TO KpoMe Mporu6a, CerMeHTSI HMe- 
1OT HaKJIOH B TAHTeHUMaJIbHOM (TOMMMNHA MACIAHOM WeHKH 
Ha wa6erarollel KpomKe Oombme, yeM Ha cOcraionqeli) 
B PpaWabHOM HanpaBeHHH (TOALIHHa MaCAAHO MWIeHKH 
y Hapy:KHolt CropoHbl cerMeHTa Oombule, YeM y BHyTpeHHeh). 
OToT HakJOH OnpeseiAeTCH 3HaveHHemM TaHreHUHaIbHOro 
H padWadbHOro SKCHeHTpucuTera CermentoB. Oco60 BaxHoe 
3HaUCHHE IA pa6otbt NOLMATHHKAa HMecT IpaBHJIbHbItt BLI- 
6op TAHICHUMAIbHOrTO SKCIEHTPHCHTeTA. HatypHeimu wc- 
C€MOBAHHAMH NOAMATHHKOB YCTAHOBJICHO, TO memecoo6- 
pasHO HMeTb TAHPCHIMAMbHBIL SKCICHTPHCHTeT HapyXKHbIX 
CerMeCHTOB OOJIbUIHH, YeM BHYTPCHHEX. 

Viz puc. 5-5 BuqWo Takke, YTO OTHOMeHHe TOAMHHD 
MACIAHOM IWICHKH Ha BXOMHOH M BEIXOMHOH KPOMKAaX Tat 
HapyXXHBIX CefMCHTOB MCHDIe, YeM Jas BHyTpenHHX. [py 
OAWHAKOBOM 3HAYeHHH TaHrekI[MaNbHOro SKCHeHTPHCUTeTAa 
5% sro oTHOMeHHe B HOAMATHNKe arperata HopocuOupcKoit 
TOC Waa Hapy2kHbIX CerMeHTOB paBHO JByM, a ja 
BHYTPeHHUX CCrMeCHTOB — TpeM, T. ©. HaKJOH Hapy2KHOro cer- 
MCHTa B TaHTCHUMavIbHOM HalpaBJieHHH MCHbILe, 1M BHYT- 
pennero. U3 storo cmemyer, TO AA HapyKHbIX cerMeHTOB 
rpe6yeTca ycTaHoBKa 6ombulero TaHreHUMasIbHOrO SKCILEHT- 
pucuteta, YeM JIA BHYTPeCHHHX. 

Ha Bomm«cxon TOC umeun B. V. Jlenuna 6bl1a npope- 
peHa paOora MOAMATHAKa NpH IKCWEHTPHCHTeTe CerMeHTOB 
5 u 8%. Jaa HapyxHoro cermMeHTa yBeAHYeHHe SKCLEHTPU- 
cutera ¢ 5 20 8% ano nonoxUTeEIbHIK adext: TOMMAHA 
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MacnaHolt NeHKH yBeAWyHdach Ha HaGerailleli KpOMKe 4 
B leHTpe CerMenta, H YMeHbUIMJach Ha COeraiolleH KpoM- 
xe (puc. 5-6). B cpequem Tommuna MaCJIAHOM TMICHKH OC- 
radach HeusMeHHol. YMeHbIMsIcA NporHO cermeHta B TaH- 
PeHIHAJIbHOM HallpaB/CHUH, a MHHHMasmbHOe SHAyeHHe TOM- 
WHE MacaaHol Tenku cMecTunocb M3 cpemnel uacrH 
cermeHta K cOeralomeli KpOMKe H YMCHbUINTOCh C 41 no 
36 MKM. 

Hakaon Hapyxuoro cerMeHTa B TaHTeHIMabHOM Ha- 
npaBreinn yReIHINCA — OTHOMCHHE TOJMIMHB! MaCuaAHOH 
WwleHKH Ha BXOLHOM HW BbIXOJL- 
HOw KpOMKaX YBeJIHNHOCH 
c 2,3 no 3,8. Temnepatypa Ha- 
py2kHoro cerMeHta, u3MepeH- 
Had TepMonapamH Hemocper- 
crsenHo B Ga66ure y cOerawo- 
mel KPOMKH, CHH3Hacb Ha 
4—5°C MIpH yBeIHYeHHUH 9KC- 
OTE suerne Puc, 5-6. TIpodman toammun 

Hla snyroenuax corweuras Tt csp 
YBCMMIeHHe SKCHEHTPMCHTCTA conseyna nOJIATHHKA aTperara 
je OKagadO ZaMeTHOTO BAWA- Ns 9 Bomxcxo# TSC wmeni 
HUA Ha TOUIMHY MacilAHolt B. H. Jlenwna. 
TWICHKH H HX TeMIepaTypy. ——— 28%. 

Takum o6pa30M opHveHTH- 

POBOWHO MOKHO COHTATH AWA ABYXPALNEIX NOLIATHAKOB 1k 
wecooOpasibiM YCTaHaBAMBaTb TAKTeHIMAbHbIt SKCILeH TPH” 
CUTeT HapyHBIX cerMeHTOB NlopsaKa 8, a BHYTpeHHAX cer- 
MeHTOB 5%. 

Hapy2knpie  BRYTPeHHHe CerMCHTH HAaxOAATCH B Pas- 
MuHBIX ycuOBHAX PaooTLl Mc TOUKH speHHA NyTbCalHE. 
Kak npapiao, ocnopibie nymbcaumm B TIORMSTHHKE BHGR- 
BaloTch MAKPOHepOBHOCTHO  sepKaNbHO —NoBepxHocT 
jlucka, T. @. HaJIMUMeéM Ha HeM BBICTYNOB H BAH, a OHH 
Beerga 6osbMle y HapyKHOrO Kpad AUCKa. Ha pue. 5-7 mpu- 
Belen Upousa sepKasbHO MoBepXHOCTH AMCKa MONAT 
nuka arperatos Boaxcxoii TOC umenn B. H. Jlewuua u Ho- 
socu6upceKoli POC. Ws ux. BugHO, YTO pasMep HepoBHocTeit 
YMeHbIaeTCA B PalHabHOM HallpaBlenHy OT Hapy2kHoro 
Kpasil K BHYTpeHReMy Mpw coxpaneHnn bopmbt. Y Hapy2- 
Horo Kpasl HepoBHocrn B 2 4 pasa Ooubure, vem y BHYT- 
peHHero. CoorzercrpeHHo Ha Hapy2KHBIx cermeHTax 6oubille 
nysbcanua ycusih 4 TOMIMHEI ~— MaCIAHOH J1eHKH 


(ta6.. 5-3). 


— 225%; 
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Puc. 5-7. Mpouau sepxaspuoii MOBEPXHOCTH RUCKOB ToAAATHHKOR. 
4@—arperar Ne 7 Honocusupexoit TO 


. HW. Jlewuna; @ —pacnosoxenne touex samepa; /—6 —~ TouKH 
; 1-6—~ToKH aamepa. 
TaOnuna 5-3 


Myavcayua 8 deyxprduox nodnamnunax npu pavome 


a2 pecamos nod naepysKot 


Tanposnextpocratiina a nosep 
arperara 
Tapanter 
Pi Boamexast 
Ment Honocusupexan; 
B.H, Jleamua; r wo! 
BM Sleumas | arperar Wi 
Buenue sepxa, 
WIbHOH HOBEpXHOCTH a 
Wapyanoro xpat st ee ee Eg 
BHYTpeHHero Kpad Pines Ae B Pe 008 Oe 
Tlyapcanna yeuani, KH: : aah 
Ha Hapy)kubIX cermentax hee 70 
a: Ha BHYTPCHHHX CerMeHTax. . . . . , 40 tS 
YibCallia = TOMULHHBI AHL 
anes MacaAHol naenKu, 
Wa Hapykuux cermentax . 
Ha BEYTpeHMMX cerMeHTax. | | | | | ne Bs 


Tipamesai 
We. B aucaurene naSeraouaa xpoxa, n snaxenarene c6eraouiea, 
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C; 6—arperar Ne 9 Bomxexott TIC umesa 


Pasanine ycuoBult paOori HapyXHBIX H BHYTPCHHHX Cer- 
MeHTOB CKasbiBaeTCH H Ha XapakTépe NoBpekAeHHi mp 
aBapHax moguaTawxos. Kak apaBuao, Wpa Myckax arpera- 
Ta MOBPeK MATCH BHYTPeHHHe CerMeHTbI; mpH padoTe ar- 
perara Noy, Harpy3kol Nospeaaiorca Hapy2KHLIe cerMcr- 
TH. BpigBaHo 9TO TeM, YTO NIpH rycKax B Oomee TARKEMEIX 
YCHOBHAX OKASHIBAOTCH BUYTPCHHMe CePMeHTb! H3-3a MEHb- 
WWMX OKPyKUbIX cKOpocrTell, a pu padore Ton Harpy3kol — 
Hapy#uble cerMeHTbI, 13-32 Goabmell TemMepaTypHl, 6omb- 
meli qeopmanun w GombuiMx nyvibcaunlt ycuauit Ha HHX. 


5-3. HEBJOCTATKK KOHCTPYKLMK 


Mnoronerunit onbiT SKCITyaTanH MoKasal, YTO ABYX- 
PATHAK KOHCTPYKUMA TOLNATHHKOS B WCOM ABIACTCA 2KH3- 
HecrotiKoli, cOCOOHOM OFecHeyNTh HakexHyie paboty ar- 
perata. OnHaKo Ha paae TOC waGwiogauch nospeanennt 
TBYXPANLUBIX TOMUATHHKOB, OCOOeHHO B MepBbI MepHOA, 9KC- 
nlyarainu. K wicay raapnbix MpHsHH, saTpyAHsIOULUx pa- 
GoTY ABYXPAANLX NOAUITHMKOR MW CBASAHHLIX C OCObEHHO- 
CTAMM ABYXPAAUOM KOHCTPYKUMH, OTHOCATCA 3HauATeAbHBIC 
remmepaTypHbe AecopMatMu cerMeHTOB H HepaBHOMepHOe 
pacipenenenue Harpy3KM MexKIy HUMH, a TakwKe MONOMKH 
BAYTpeHWHX YIHOPOB, OTPAHWGMBAlOLNNX panMasbub CABHT 
cermeHTOB.B CTOpoHy Bawa. 


a] TemnepatypHble AecbopmMaunn cerMeHTOR 


Kak ronopuuocb B Havase riaBbl, OCHOBHaA 3alada 3a- 
Kll0¥alaCb B YMCHbINeCHHM pasMepoOB CcerMeHTOB NIpH Cco- 
ApAaHeHHA YMePeCHHBIX 3HaveHuit yMebHBIX HarpysoK Ha 
cermentbl. Momo CuvTaTb, ITO 9TA Bamaya 6bia yeneliHo 
pemleHa co3qaHueM ABYXPAXHBIX MOMMATHUKOB, paccuHTaH- 
HbIX Ha Harpysky 20,0 MH 4 cpeaMiolo ykenbaylo Harpysky 
3,7 Mla. TlognarHukn sTof cepun AocratouHoO HalewHO 
padorawT Ha page TOC (Howocudupcxok, Toppkoncoit, 
Kaxoscxoii # ap.). 

Oguako npn pa6ote Gonee KpyNHIX UBYXPAAMDIX NOT: 
MATHHKOB, ycTamoBseHHBIx Ha arperaTax BomxKcxoii Tae 
yuMenn B. HM. Jlenmua, BosHHKIM aHayHTeAbHble 3aTpyRHe- 
una. Ito O6bACHAETCA B OCHOBHOM TCM, YTO mpeumyuecTBa 
RBYXPHIHLIX MOMLUITHBKOB, MOCTUPHYTHIe 3a CdeT MaJIbIX 
pasMepos cerMeHTOB, ObiuIM Ha 9TOL TOC yrepsup. Pasme- 
PI CerMCHTOB MognaTHHKon arperatos Boyxcxoli TSC 
umenn B. VW. Jlenuna pecbMa sHauureapubl. Tak, Hapy2KHbie 
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CerMeHTbI STHX NOANATHHKOB NO pasMepaM Oombue cerMen- 
TOB OAHOPALHHX NOANATHUKOB arperatos J,nenpossepxyH- 
cxo TOC uw pakruuecku paBHbl CerMeHTaM TOAMATHHKOB 
arperatos Bpatcxoi TOC (puc. 5-8). A mockomky Ha 
ABYXPAAWBIX MOANATHUKAX CEFMEHTHI BLINOMHEHbI OLHOCAOM- 
HBIMH (TOMCTHIMH), a He paspesHIMH, HX TeMMepaTypHuIe 
HepopMauuu BechMa BeAMKH, YTO PeskO CHHMaeT Hamex- 
Hocth pa6oTsr noguaTauKka, Tlostomy pagMepbi cermenTos, 


561 “440 520 
S pS 
§ g 8 
55, 310 | 55) |7351 500 
417 fh 7) 8) 
S 
8 
130) 287 


Puce. 5-8. Cermentii nognstunkos arperaTos. 


a— Bonxcxot T8C umenu B, , Jleanua; 6 — [[uenponsepmuncxoii TSC; a ~ 
Bparexoft FC. 


IIpHHATHIC WIA ABYXPALHbIX TIOMMATHHKOB arperaToB 
Bonxcxoh TOC umenn B. H. Jlennua, cnenyet canratb 
MpexebHHMA MpH cylecTayiolle KONCTpPyKUHA NOAMAT- 
HHKOB. 

TIpopexenuble HaTypHble HCCHeEMOBAHUA MOKA3aH, 4TO 
TeMMepaTypHad LepopMalui ABAAeTCH OAHOH M3 P1aBHBIX 
MIPHYHH, Cepbe3HO 3aTpyANSIOMMX paboTy NOAMATHHKOB, 
HMeiOLAHX Kpynnbe oO_noctofupe cermenryl. Uosnmenua 
Hae HOCTH pa6orpi ABYXPADADIX NMOAUATHHKOB MOMKHO JlO- 
CTHYb TepexXOMOM Ha paspesHble ABYXCNOMHBIe CeTMeHTHI, 
Kak 9TO CheaHO B OAHOPANHAIX NOANSTHAKAX, YTO SHAUH- 
TEMbHO CHH3UT TEMDepaTypHbIe WesopMaltun. 

Kak 6bin0 moKa3aHo Bbille, HaHOoAbliad samMepeHHad 
AepopMalua cerMeHTOB MO_NATHHKa arperata Hosocu6up- 
cxolt TSC coctasuuia Beero 30 MKM, 4¥TO OGbACHAeTCH He- 
6o.1bUIMMH pasMepaMM CerMeHTOB, HEBbICOKOM Harpyskol UW 
remnepatypon. Jlia noamatnuKa arperara Bonackol TOC 
umenu B. H. Jlenuna mehopMayua nonyyeHa Brpoe Oosb- 
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méi (100 mKm). TIpupemenneie suavenua xecopmatun cer- 
MeHTOB MOAYYCHbI HeMOcpexCTBeHHEIMH samepaMH y cGera~ 
joule KPOMKH B pagquabHoM Hanpasszenuu. HanGonbume 
sHaycHHA HSrH6a HAapyXHBbIX cerMeHTOB B HalipaBreHuH 10 
quaronamu BaBoe Gombe, 7. e. oKono 60 mKm na Hosocu- 
6upexo TSC u 200 xm ua Bommcxo TOC umean 
B. 1. Jlenuna. 

Vizru6 cermentos BbINYKOCTbIO KBepXy MOKeT ObITb 
oleHeH H 110 3aMepaM TeMIlepaTypbl Ha padovel A TEIWIb- 
HOM MOBePXHOCTH CerMeHTOB, T. e. 110 TeMlepaTypHomMy Me- 
pemany mo TommHHe cermentos. Ilpw uccaeqoBaHHAX TOA- 
WaTHHKOB arperaros HogocuOupcxoh TIC u Bovwxckolt 
TSC umenu B. VM. Jlenuwa rakue samepbl mposoxuanch. 
Cpequui nepenad remneparypbl no TOMNAHe Hapy2KHbIX 
cermentos cocrasu: aaa Hopocu6upexol TOC 7°C, nasa 
Bonaxcxoit TOC wenn B. HV. Jlenuna 13°C. 

Uarn6 cermenton ompezeaseres mo cpopmysre 


A= Stee, (5-5) 


rhe @—TeMMepatypHblii KospunwexT JMHeMHOYO paculH- 
peHua craau (a='23-10-*); AT —nepenay Temuepatypbl 10 
TomMMHe cerMenHta; A —TOauWHHa cermeHta; / u 6 — ANHHA 
M WHpHHa CermMeHTa. 

Tloxcuutanupie 10 stot dopMyse sHayenuad uarH6os Ha- 
pyXubIx cermenTos coctannaH fan Hopocn6upexoi TSC 
51 MxM, a aaa Bomxcxoh TSC umenn B. VW. Jlenuna 
144 mKm. Ou HecKObKO MeHbUIIe HenOcpeCTBeEHHO 3aMe- 
PeCHHEIX, TaK Kak dopmywol (5-5) ne yunTbIBaerca HeTH- 
HeliHocTh epelaqa TeMilepatypsl Mo TOMMMHE cerMeHTa, 
a TakxKe pagiM4yne MaTepHaoB (Ga06uT uM CTavIb), BbISbI- 
BalowluX LOMOTHHTeMbHBI HsrH6 OT OOuero HarpeBa B CBA- 
3H c Oombmoh pasHuueli TemnepatypHbIx Koad PuyHeHTOB 
sMHeHHOrO paciiinpenun OabOuTa H CTaIH. 

Omnako 3HaveHHA H3rHOa HW OTHOUICHHA U3rHOOB pas- 
“IMYHDIX CEPMEHTOB MOyYalOTCH BHOVIHE YAOBMeTBOPHTeIb- 
HbIMH: H NO 3aMepaM H TIO pacuery usru6 cerMeHToB nod- 
naTHakos Hosocu6upeKolt TOC B 3 pasa Menpitie, vem cer- 
MeHTOB NogmAtHuKoB Bonxcxoli TSC umeuu B. U. Jlenuna. 

Temnepatyphble Repopmalluu cerMeHToB, MpHBOTAMMHE 
K HX H3rHOy BbINyKOCTDIO KBepXy H PesKOMY YMeHbIUeHHIO 
TOMLIMHbI MACIAHOM NICHKM B WCHTPe CerMeHTa, SHAdHTe/Ib- 
HO yXyAulaioT paOoTy MoANATHHKa BO BCexX pekHMax pa6o- 
vh arperata. Han6ombuine 3aTpyqHeHHa BOSHHKalOT IPH 
7264 97 


‘ Pi * 23 5 Beep. ig 
€XOMOMHEIX® MycKax. TemnepatypHbii mepenag no TosmMH- is a par ae =o = 
He CerMeHTOB H HX JeopMatua nonyaatores HavOoAbIHMH s anes Se « 
B Neppble MMHYTEI Nocwe TakuX nycKos. Ilostomy Aun mon: = a pao ae Sysconet 
TIATHHKOB, OOOpyMoBaHHIX oHOCcHOkuBIMH cerMeHTaMH Pelli \s ~ eS 
(a 3Ha4¥HT AA BCCX ABYXPAMHBIX MOMMATHHKOB), MyckH ar- Pam < sa 8 - z 
peraToB mpH TeMMepatType cermMeHTOB H Macyla MeHDIIe S a — 
20°C spamorca HanGonee TAKETEIMH. 5 i e282 ae 8 
: 2 oo 4 son 
Tax, ua Bomxcxol TOC mvewn B. H. Jlenmua iia gayx arperarax = -— Ze 
OINH TOBPeKREHAA NOMNATHHKOB H3-3a TlycKOB HA mepeoxnax reANoM 9 8 S38 8 ge 8 
Macné B 3HMHee Bpema. B onom cayuae Gui NpOHSBexeH MycK arperata 3 = S.8s [ 
TOcse ATHTeAbAO! CTOMBKK NP TeMIlepatype Macwla B BaHHe NOANATHU- 8 #23 2 88 ¢ 
Ka oxoso 10°C, Arperar npopa6oraa 2.4 Na xonocrom xomy, saremM Gpni = = 2o.3 2. 
BKMOWeH B ceTb H Harpy2KeH. Uepes yac nocae Ha6opa uarpy3KH npous0- 8 
IO HoMaBsenHe cerMenTos. Temnepatypa macna B BaHHe nomnsat- & 8 &e #8 23 8 
HHKa HellocpeACTBeHHO eped noBpexyeuvem Oblaa Bcero 15°C. TMon- ao £ = 3 aS cso 
T4aBHAHeL HapyXHHe HM BAYTPeUKHe CerMenTH B cpeaHelt dactu. Ha a [8 —| 2 = & S re 
ApyroM arperate MponsouI0 MoBpexseNMe MoANATHAKA cpa3y mocse ese 3 2 soy Biss Rx & 
mycka mpu saGope Harpy3xu. Temnepatypa Maca B BaHHe NOsmATHuKa 2 Waa 5 esc = 8g so = 
upa stom Gbina 12°C, Togusasiamch BHYTpenuMe cermeuTM B cpestiell g |3 . i Gane ‘ 
yacTH. Ss fe g BR 5 Eth . 5 
» “ i « 2 5 oe = o 
Tlocae stux nospexgeunit ua Bomxcxot TIC umenn B. V1. Jlennua lee f See oe =e E 
OsiIM Sanpenlensi NycK4 arperavos mpy TeMMeparype Macna B BaHHe R lz < = 8 g 
NognsatHnka minke 15—18°C, a.narpyxetue arperaros Gbi0 perieHc 2 ° 12 4 (aa > 
NPOHSBOAUTh TOABKO NocHe Mporpepa Macna m0 25—30°C (nyTem pabo- tk ——- 98 
Th Ha XOMOCTOM XOY C OTKMOMCHHEIME MactooxnazHTenAMA). Ha HoBo- g ee 3& = 2 
cu6upcxod TSC rakxe oTMeyeHO OHO NOBpeKAeHHe NOAUATHUKA TocHe § iS reless pice shes a 
myeka Ha xonoquom mace (13°C). g = = 5 
a S 8 ae eet a 
TIoANsTHHKH C TBYXCHONNEIMA paspesHbIMH CerMeHTaMH, | ie ba e a es =-3 = & 
HMCIOLUIMMH 8HAYHTEIbHO MeHbIMYIO TeMilepatypHyi0 meop- g = ¢ 
Malwio, MONycKawrT uycKH Ha XOJOLHOM Macae. Tak, Ha : © pers ate Hl = 
MasasnupcKxolt TSC 8 nepuox Mouraxa, Korma ete He OEIC 3 = a ah = 
3aKkouueHo 3qanue TSC, nponsnoxuauch myckn mpu remne- 3 ~ ps a as eh ee 
parype Macma B BaHHe nognaTHuKa OKo0 5°C, = = anal aa 9 
Tlospexnenuit cermentos 370 He BbISbIBaI0. 3 * 24 8 SRN g 
5 coo hed ‘Soe ay 5 
& & 
§ 5 2 
6) Hapywenxe cootHoweHKA HarpyaKn HapyKHbIX 4 BHyTpe 3 - 223 ee 5 
PeHHHX s Bir so a & 
CerMeHTOB om — a 
i g eae eae 
TIpH SkcnyaTaljMH ABYXPARHBIX MOLMATHHKOB UCXORAT 3 3 : B83 Bo: Bs 3 
¥3 ONpeemeHHoro cOoTHOMeHMA HarpysOK Hapyxuoro H S gil tas po rodg 3 
BHYTPCHHErO CerMeHTOB KarKOM Maps, TO OOecHeuHBaeT = 5 ee hef'ee oleh Be 
OWMHaKOByIO yebHyIO Harpysky Ha HX. OqHaKO mpose- = § Be 2 Bs 5 ¢ 2 BE 
AeHHLIe UCcHeOBAHUA NoKasasm, yO 3TO OTHOWeHHe MO- 3 ae ae e ak He 
XT SHAIHTeMbNO OTMHYATLCA OT pacieTHorO. Tak, aA ar- F 5 & 5 28 pe e a: 
perara Ne 20 Bonxcxoit TOC umenn B. UH. Jienuma noay- 5 g' ee i $= 3% 
ueHO, UTO OTHOMeHHe HAarpy3ku HapyXHOTO H BHYTpeHHero Borne ge & & 
C€rMeHTOB JIA pa3Hbrx nap KoseGnerca oT 1,21 no 1,97 Ha *s ie 99 
OcTaHoBmeHHOM Hu OT 1,25 no 2,29 Ha paboramomem arpe- - 
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hs MpH pacuerHoM oTHoMennH 1,42 (va6a. 5-4). Sto npui- 

ae K TOMY, ¥10 yieqbHad Harpy3Ka ua apes 

a YTPCHHHX CePMeHTAaX OKa3bIBAeTCA HeORMHAKORO 

PH HXeaIbHOK peryaMpoBKe Harpy3KuH. eet 
Ykasannoe ormuyue ornomenua Harpy30K HapyxXHoro 

BHYTPCHHCTO CerMeHTOB OT pacueTHorO MOET 6bITE 06 Z 

ACHeEHO Help aBHJIbHbIM COOTHOIMeHHEM AUIMH Tey Safthn. 


cupa HIM HelpapHaDHbIM coor. 
HOWeHHEM NOM ii 
HOrO H BHYTpeHHero cermentos. sae AEN 


Sanumem (5-2) B cnezytomem BYE: 


a 
- Paalx=PaOzly (5-6) 
fp Gas 
=o (5-7) 


TRE Px W Px —ynenbuas nary 
3Ka IL 
peHHeM cermentax. me Bai iy een a cs 


Ys (5-7) eaenyer, uro Pu=Ps pu yenopnn 


oe. ote Sa aol 
Or Tu or Ty 8) 


nbccneen keg) omer Oblrb Hapymeno KaK 3a cuer 
WA TvoMmager 

HCHHS JWIMH IWey Oadlancupa, = biel ane es 
ee ee ATHY ley Oatancupa mo cpaB- 

BIM MOMKET NPOHSOHTH B pe 

7 YI’ - 
remotes HSTOTOBIeEHMA, MOHTAKa, a aioe a namie 
Sinn aie er Mea CMATHA KHIMEApHYeCKOH to- 

bt Oaaancupa. TIpn cme 

f WWeHHA JMNM - 
pe penancapa NOMMATHMKAa arperata BonxcKot TIC oie 
nes a Jlenuna eero na 20 MM, T. & Ha 3,5% pa6ouel 

aNaHCHpa, OTHOWIEHHe AJTHH M1, : 

, J meu, 2 coorpercrBeH- 
ae TBeH 
HG, Onmomeame Harpy3kM Hapy2kHOro H BHyTpeHHero cer- 
us OHMTCH OT pacueTHoro sHauenua 1,42 no 1,99 
ee B 3aBHCHMOCTH OT Toro, B KaKy10 cropoxy npo- 
sapien at ae 3TOM TPH pacueTHOM sHayeHnH 

d THOWICHHE YACbHBIX Har) 

cern 30) 
pe Lag ay Teele cermeuTax B cootserersm ¢ Wins! 
M (5-6) cranopurca 86 
ar PaBHBIM AA AaHHok naps 0,86 

a 

sae (5-7), oraomenne m10Ma net 

cerMeHTOB Takxe BJIHAeT 
pes tad lace Harpy30K Ha cermentE. OqHaKo 5 

MeHbINe 8. 

a JIMAHUS H3MeHeHHA JIMA meq 


6anancupa. Ha arperate Ne 4 Boamcxoi FOC umenn 
B. VU. Jlenwna 6pm npopenen o6Mep cerMeHTOB Mocie pala 
3aMCH C€fMCHTOB H CHATHA Momoc 6ab6uTa Mp UcMpaB.te- 
Huu aKkeleHTpHeuteta. Ilo pesybTaraM 9THX OOMepOB OT- 
HOWeHHe NMOWanelt Hapy2XHOrO HU BHYTpeHHero cerMeHTOB 
cocTaBHlO B cpefHeM Avia Bcex 20 nap 1,47, pH Han6ovb- 
mem oTHomeHnu 1,52 u HammeHbuem 1,37 (pacsetnoe or- 
wowenne 1,42). lonysennoe no popmyste (5-7) orHomenue 
YHeNbHLIX Harpy3oK Ha Hapy2KuLIe H BHYTpermue cermen- 
Th WaMeHseTca pH stom or 0,93 mo 1,04, ecnH npuHatE 
pacuerHoe OTHOMMeHHe 11H Tey GamaHcupos. 

TakuM o6pa30M, HapyilleHve OTHOWIeHHA Harpy30K Ha- 
PY2XHBIX H BHYTPCHHHX C€rMeHTOB ABIAeTCH CEMCTBHEM OT- 
KJIOHCHHA OT pacyeTHOTO OTHOMeHHA AMA Tey OalaHcH- 
pOB H B MeHbUIel cTremexH —HelpaBAsbHOrO COOTHOMeHUA 
moujaweit cerMeHTos. 

YsenwueHHe HepaBHOMepHOCTH OTHOMeHHA Harpy30K 
cerMeHTOB Ha paGoraioilem arperare, T. €. yBevIM4eHHe Oce- 
BOrO YCHJMA Ha NouMATHHK (Tabs. 5-4) MoxeT ObITD O6D- 
ACHEHO PasAHIHO! AKECTKOCTHIO ONOPHEIX SieMeHTOB pas- 
HBIX [ap CerMeHTOB (oNopuLIx Tapemox, GOanancupos). 

Paccmorpeniioe HelpaBHsbHOe OTHOMIeHHe Harpy3kH 
M@KY BHYTPeHHUMH HW HapyKHEIMM cerMeHTaMH HakJaILbl- 
Baerca Ha HETOYHOCTH PeryAHpOBKH HarpyskH Me@xky Mapa- 
MM C€rMeHTOB, IPpHBOMA K 3HaYHTeAbHO! HepaBHOMepHOCTH 
pactipeqeneHua Harpy3kKH M@xKAy CerMeHTaMH. 

SuauHTeMbHYIO UACTh NOBpexAeHAH ABYXPALHbIX MOL- 
IATHHKOB MOXKHO OTHECTH 3a CHET GovIbIOH pasHHlibl 3a- 
TPy3KH OTIEMbEBIX CeFMeHTOB, ITO BO MHOTOM OOBACHAeTCA 
(Maa BCeX THIIOB NOMMATHHKOB) OTCYTCTBHEM HajeaCHDIx 
MeTolOB perysJMpoBKH HarpysKn. O HepasHoMepHocTH 3a- 
PPY3KH OTAEMbHBIX CePMEHTOB MOAKHO CYAUTb 10 SHAYHTCAL- 
HOMy pasOpocy HX TeMMepaTypLI, Mo pasJHUHOH cTeneHH 
MOBPEKACHHH PasHEIX CefMeHTOB pH aBapusxX M /[pyrHM 
mpusHakam. 


B) MlonoMkn BHYTPeHHHX yNOpOB 


Ha suyrtpenHelt yacrH Kopmyca NWoxmATHUKa MMelOTCH 
cnenuambubie ynoppl (cM. puc. 5-1), spasioueca YacTbIO 
Kopnyca HIM MpexcTaBAAOIMe COOK TIpHBapeHHe K HeMy 
6OOLIMIKH, MpeLOTBpallaollve CMeMleHHe CerMeHTOB B pagn- 
AJbHOM HatipaBseHHH B CTopouy Basa. Ip ycrakoBKe cer- 
MCHTOB B IOMNATHHKe OHH NWOTHO TIpwKUMaIOTCH K BHYT- 
peHHHM yllopam. 
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B Tipoecce SkKCiiyaTaiwu ABYXPALHEIX NOLMATHHKOB 
Ha pa3iuyHbix TOC neonHoKparHo oGHapyKuBaauCb NO- 
OMKH BHYTpeHHux ynopos. Tak, Ha BonacKol TSC umenu 
B. 1. Jienuna 3a neppnie 11 ser akcnayarauuu Ha 11 arpe- 
ratax v3 20 Opniio o6Hapyxeno 112 cnomManHbIx ynopos. 
Ha Topsxoscxon TSC mp apapuiivom pemonre nogznaTan- 
ka arperata Ne 2 8 1960 r. BbinBeHO OTCyTCTBHe 70% BHYT- 
peuwux ynopos. B 1961 Tr. mpM KaluTaIbHOM peMOHTe sTOrO 
2%e arperata OOHapy2xKeHO, YTO COHTbI Bce BHYTpeHHue yno- 
Pbi, 4 ABa BHYTPCHHAX CeEfMeHTa CMEIIeHbI B CTOPOHY MenTpa 
MacCJIOBaHHbl H BLICTYNalT H3-Mog AuCKa. TlonomKu BHYT- 
peHHux yNopoB Ha WByXpPALHBIX NOANATHMKAX OTMeUAIHCh 1 
Ha wpyrux TSC, uanpamep ua Hosocu6upcexolk u Kpemen- 
uyrcKolt 

B psime cayyaeB OMHOBPeMCHHO C MOJIOMKaMH BHYTPeH- 
HAX YIOPOB OOHapyKUBAOCh CMelLeHHe BHYTPCHHHX cer- 
MeHTOB B CTOPOHY Balla C BbICTYIaHHeM UX 3a Huck. B or- 
ACNbHBIX CIYYaAX STO CMELIEHHe NPOHCXOAMNO HAaCTOJbKO, 
HACKOJIbKO HO3BOIAH OOKOBBIC ynopbt (a0 SalleMJIeHHA 
B HUX CerMeHTOB). 

Uncao arperatog, Ha KOTOpPBIX OblIM OGHapyaeHbI T0- 
JIOMKH BHYTPEHHYX YUOPOB, BOspacTasJiO B Mpolecce IkcHuy- 
arauun. Tax, mocae 2—2,5 mer okcnayaTaluH arperaToB 
Bomxeso# TOC umenn B. H. Jlennna nonomKa ynopos 
6bitu oGHapyxKenbl Ha QBYX arperatax, uepes 7 meT— 
Ha cemu, vepes 10 ner—wa gecatu. Ha rex arperatax, Ha 
KOTOPbIX NOJIOMKH NOABHIMCb PaHbilie, HX UKCIIO 3a 10 ner 
SKCHIYATAalH OKasaocb HavOoubuMM. Tak, Ha arperatax, 
Ha KOTOPbIX [1OJOMKA BHYTPCHHUX YIIOpOB MOABHIMCb Yepes 
2—2,5 roma sxKcenayatainu, 3a 10 wer saperucrpupoBaH 
21 nonomaHHEi ynop. Ha arperate, Ha KOTOpoM BilepBbie 
HOJOMKH BHYTPCHHAX ynOpoB OOHapyxXeHbI Yepes 10 aer 
HOcMe HAYada SKCIWVIyaTaWHH, OTMeCYeHO BCerO YETHIPE MOJIO-~ 
MaHHbIxX yrlopa. Bce sto CBHCTCJIbCTBYCT O TOM, “TO TO- 
SJOMKH BHYTPCHHHX yIIOpOB Ha ABYXPAAHLIX NOMMATHHKAX 
CBASAHbI C KOHCTPYKTHBHBIMM Redexramu (umn OcoGeHHo- 
cramn) NOMMATHAKOB TaHHoro TuMTa. Cc yBesUYeHHeM CpOKa 
akcnayaTaunn eek Thr TIPOABIAIOTCH CHJIbHee, MpPHBOAA 
K YBCIMICHHIO YHCa MOOMOK Ha Oo/bUeM 4NCMe arpera- 
ros, XapakrepHO, ¥TO Ha OMHOPAAHLIX MOMMATHHKAX TONO- 
MOK BHYTPeCHHHX YHOPOB He HaOMOLaeTCA, XOTA BHINOIHEHDI 
OHH aHalOPH4HO YlOpaM ABYXPAHBIX NOMUIATHHKOB. 

B mpowecce paOorbl NOAHATHHKOB B HHX He BOSHHKaeT 
YCHIHH, HelicTByIOWNX Ha CerMeHT B palualbHOM HampaBwe- 
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HuM B CTOpony Basa. IIpu nyckax, OcTaHOBax H B MeHbIIelt 
creneHu B YCTaHOBMBINUXCA PexKUMAX padorTb! arperaTa Ha 
CerMeHTH! TepelaeTca ycusHe OT Bpalllaiomlerocd Aucka 
3a cuer CHu TpeliHA. ITO ycusiHe AelictByeT B TaHrcHItHallb- 
HOM HallpaBleHu H BBISIBAeT CMeIIeHHe CerMeHTOB 110 Ha- 
MpaBscHHO BpalleHMa, pwoxxuMan MX K OoKoBbiM yopaM. 
CMemeHHe cerMeHTOB B padwadbHOM HalipaBsicHHH HM TOAB- 
ulenve ycusinli cO CTOpOML cerMenTOB Ha BHYTPeHAHE YIi0- 
PBI BO3MOXHO NpH MOAeMAaX poropa arperata Ha TOpMo- 
3aX H OMyCKaHHAX ero Ha cerMenTH. OcoGenHocTbw MByx- 
PARHEIX MOANATHWKOBR ABAAeTCH TO, TO CerMeHTbl MOryT 
MOBOPauHBaThCA BMECTe C ONOPHBIMH TapeMKaMH Ha TOJOB- 
KaX ONOPHBIX OoNTOB H, KpoMe Toro, OHH BMecTe C bamaH- 
CHPOM MOryT MoBopauHBaTheA Ha IMIMNApHYeCKON oMOpe. 

PaccmorpuM mepememenua cerMeHTOB M Oamancupa IIpH 
nloybeme poTopa arperata Ha TopMosa. IlpH HesarpyxeH- 
HBIX CerMeHTaxX (pH MOAHATOM Ha TOPMO3ax potope) na 
jieun GalaHcupa flelicrByi0r CMJbl BeCa CerMeHTOB, ONOp- 
HBIX TapeJOK, ONOpHEIX Go1TOB H camoro 6anancupa, 
cosqaBax BpallalomMe MOMeHTEI OTHOCHTeNbHO HHH 
omoppl. 

Kak nokasbinaer pacuer Jif MOLMATHUKOB arperaToB 
pana [3C, momenr cua, meficrsyioumi wa BHyTpeHHee M1e- 
uo, Gove MOMeHTa CHI, MelicrByloulero Ha HapyxHoe 
naeyo. B pesymbTaTe STOro Mp MOAHATOM Ha TOpMO3a po- 
rope arperata Gamancup BMecTe C ONOpHbiMH OomTaMH, 
TapenKaMA HW CerMeHTaMH HaksOHMeTCA B CTOPOHY Bava. 
Buyrpennuit cerment BMecte c OMO0pHOH TapeaKoH MoBopa- 
yMBaercd Ha TOMOBKe ONOpHOrO GouTa, HaKJOHAACh B Ha- 
pyxuyio croposxy. Hapyaxupsi cerment ocraerca mojma- 
TbIM K 3€pKaJbHOM MOBEPXHOCTH AUCKa, MORHMMAsCh BMeCTe 
¢ Hapy*HLIM TIe4oM Sasancupa 1a pasMep NoKBeMa poTo- 
pa arperata. IIpu onyckanuu poropa arperata c TOpMo30B 
Ha CerMeHTH Ha BHYTPCHHHH yop jelicTRyeT TOpHSOHTAJIb- 
HO HalpapmenHoe youve B MecTe CONPHKOCHOBCHHA C HUM 
Buyrpenuero cermenta. IIpu Mambix sasopax MexAy cer- 
MeHTaMH mM ynopaMu H B cuy4yae cMelleHut Ganancupa 
K Basly B Mpolecce Mombema poTopa Ha TOPMO3a 9TO YCH- 
ae MOXKET OLITb BECbMa 3HAYHTEMbHbIM H MPHBECTH K T0- 
JOMKe yropa. TakHM 06pas0M, MOXKHO MpeAuOTOKUTb, UTO 
NOJOMKH BHYTPCHHUX YHOPOB MpoucxoLAT B Mpowuecce HOLb- 
eMOB H OMycKaHuit poropa arperara Ha TOpMosax H cBA- 
3aHbI C KOHCTPYKTHBHBIMH OCOOCHHOCTAMH ABYXPALNEIX TOD- 
HATHUKOB, 


193 


Henocpegcrsenuo K aBapHH nomoMKH BHYTPeHHUX yno- 
pos He mpHBopat. OfHako OHM BHISbIBalOT CMeleHKe cer- 
MCHTOB B paqvaqbuoM HanpaBaeHHH Cc BbICTYNaHHeM HX 
43-MO MuCKa, YTO Hapylaer mpupaOoTky cermeHTos 10 
sepKay. B cnyyae sHauMrenbHOrO cMemeuHa cermMcHToB 
BHYTPb MPH MOOMKaX BHYTpeHHMX ynopoR mpoMcxoAMT ux 
SalleMJICHHe Me*KY OOKOBHIMHA ymopamu, yxynmarongee ca- 
MOYCT@HOBKy CerMeHTOB Ip paOore. Iro yrmKenset pa- 
Ooty NOANATHMKa H MOET UpABECTH K TOBpExreHHIO. Cne- 
AyeT OTMeTHTb, YTO KOHCTPyKUMA BHYTPeHHUX ynopos He- 
yAauna. OHH uMelor upaMoyrombayi0 opmy, a 3To mpH 
KOHTaKTe yHOpOB C BHYTPeHHeH MMMHApHYeCKOl OBepx- 
HOCTDIO CETMEHTOB BbISbIBACT SHAYHTEAbHBIC CHJbl TPeHHA 1 
saTpyAuAeT CaMOycTaHaBaAMBacmocth CerMeHTOB Tipu pa6o- 
Te arperara, 

Tlocne MuorouncaenHHx nos0MOK BHyTpenmux ynopos 
nepcowanom pana TOC 6piza waMenena ux KoNCTpyKnuA. 
Tax, ua Boamexoh [SC umenn B. V1. Jlenuna nepenenxa 
Oblda ocyllecrBreHa Ha Bcex arperatax. Hopuie ynoppl cie- 
“aHbl OObUMMA TO AWWHe: ux BHEMHN pamuyc GOrn30K 
K pamuycy BHYTpeHHelt WaMAApHyecKO MoBepxHoctH cer- 
MexToB. B WedTpaubHolt YacTH ynopa uMeeTcA chepHyeckaa 
BcTaBKa M3 BbICOKOMPOWHOH CTA, BbICTyNaloMaa B cTopo- 
Hy cermenta Ha 3,5 MM. 

Hostte ynoppt Gonee mpounbre no cpaBHeHmio co crapbi- 
MH H O6ecreuHBalor cBOboRy KayaHHA cerMeHTOB. 


5-4. PEFYSIMPOBKA HAIPY3KK HA CETMEHTbI 


B BYXPALHBIX NOAMATHUKAX paciipemenexue narpy3KH 
Me2K1Y HapyAHbIM HW BHYTPCHHUM CeNMCHTAMH KaxK JO Napbl 
MpOHCXOAMT aBTOMaTHYeCKH MO saKOHy pbluara. IIpH upa- 
BHJILHOM HSTOTOBJICHHH H MOHTaKe MOANATHHKOB OTHOLIe- 
Hue Harpy3KH HapyKHoro HW BHYTPCHHerO CerMeCHTOB WA 
BCeX Nap NOMKHO ObITh OLMHAKOBLIM. IloaToMy peryaHpon- 
Ka Harpy3KH Ha CerMeHTh ABYXPARHOTO NOANATHHKA CBO- 
QMTCA K BO3MO2%HO 6o7ee PpaBHOMepHomMy paciipexesenHio 
HarpyskH Mexly Napamu cermeutos. Cyenatb 3TO MOXHO 
PasquyHbIMA cnocobamu. OGbIdHO MIpHHATO MpoBO_UTS pe- 
TYUPOBKY Harpy3KH MHAWKATOPHBIM HAH TeH3OMeTpHue- 
CKHM CHOcoOoM No AepopMallHAM OMOpHBIX TapemoK Ha- 
Py2KHBIX CerMeHTOB (CM. rut. 10). OnHaKO 9TH cNOCOObI, ma- 
WUlKe XOPOUIKE pesyJbTaTbl Ha OMHOPAAHBIX NOMTATHHKAX, 
HeqocraToyno sekTHDHb LA ABYXpAHbIX, TAK Kak Ha- 
rpyska Ha KakAylo MapyxHylo ONOpHylo Tapeiky cpaBHH- 
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N@bHO HeBCMHKA, a €@ MeCTKOCT BbICOKa. B pesyuibTaTe 
YYBCTBHTETbHOCTh MonyuaeTca HusKOli. Tak, NpH perywn- 
POBKe Harpy3KH Ha CerMeHTS! ABYXPAHOTO NOAMATHUKA 
arperata Hozocu6upcxolh TSC MuaMKaropHbim cnoco6om 
OTKJOHeHHe HHAMKaTopa lip OlycKaHHH poTopa Ha cerMeH- 
Tbl COCTaBsAeT B cpeniem 4—5 meaennit npa cpemueti Ha- 
rpyske Ha ofMH HapyaKubiit cermen? 175 KH. IIlpu taxom xe 
cnoco6e peryHpoOBKU Harpy3KH Ha CerMeHTHI OHOPALHOTO 
nognarauKa arperata J[nenpozaepxuncKko TOC orksoue- 
Hue HAAUKaTopa cocrapaser B cpeaHem 13—15 qmeneHuit 
Mp cpenueit Harpy3ke Ha CefMeHT OT Beca poTOpa 390 KH. 
B o6oux cayyanx NpHcnoco6eHHA LAA peryMpOBKH Ob 
BBIMOMHEHBI HO OMHUM YepTeKaM. 

Tip rowxocrx orcueros no HHAuKaTopy B I Aesenne 
TOYHOCTh paciipeneienuA Harpy3ku 6e3 yueTa Apyrux no0- 
rpemuocrett coctasaser aaa Hosocu6upcxoli TOC 35— 
40 KH, nau 20—25%, a qua Jnenponsepxunckolt [oG 
25—30 «KH, uaa 6—8%. B geitcrpurenbuocra TOUHOCTS pe- 
TYAHPOBKH 3HadHTeJIbHO MeHbUIe, Tak Kak MorpemlHocrH 
CKaXbIBaloTCcH He TOJIbKO H3 HeTouHocTell OTCueTa TIO HHAH- 
KaTopy, HO H M3 MorpelMocreil TaPpHPOBKH OMOPHBIX Tape- 
OK Ha Mipecce, morpemnocreli, BbIsBAHHHIX pasOopxKoit u3- 
MepHTeAbHOM CHCTEMbI Mocae TaPHPOBKH Ha Mpecce H HOBOH 
ee COOpKOli B NOAIATHHKe Mepex perysMpoBKOd u T. A. 

TensoMerpuHueckuit cnocoé c HaKWJeHKO TeHsOMeTPOB 
Ra HapyKHble TapeKM WH C yCTaHOBKOM Ha HHX KONeL 
¢ ye HaKJeeHHMIMH Ha HAX TeHSOMeTPAMH OOecrIeUMBaeT 
TpeOyeMyiO YYBCTBHTEMbHOCTH, HO C/O%KEH B YCOBHAX SKC- 
nlyaTauv, Tak Kak TpeOyeT chetwasbHolt anmaparypbt 4 
o6y4eHHoro mepcoHaa. 

HanOonee yqaunbiM HM MepCieKTHBHBIM ABJIMeTCA WHIM- 
KATOPHO-pbuaxHBIt cioco6 KOHTpouA paciipeseseuna Ha- 
rpy3kKH MexKIy apaMM cerMeHTOB mo npornOy Oasancupa, 
npemmoxennpit ua Bosmcxon TOC umenn B. UH. Jlennna 
[JI. 16] (nonpo6uo paccmatpuBaembiit B ra. 10). OcHoBHDIM 
NOCTOHHCTBOM 9TOrO cHocoOa ABAMeTCA ero ypesBbisalino 
BBICOKaM YYBCTBHTCMbHOCTL: pH Harpyske Ha OauaHcup 
nO_uATHuKa arperata BosxcKkoit TSC umeuu B. VM. Jlenuna 
900 KH (rt. e. Om43KOh K Nlarpyske OT BeCa poTOpa) OTKsO- 
HeHHA NOKasaHMh uHMKaTOpa cocrasaxior 100 Aenenuit, 
wu | MM, 

Ecum uposoguth perymuposky HarpysKH Ha tWapbi cer- 
ME€HTOB DBYXPAAHOTO NOLNATHHKA MO Mporu6y GSanancupa, 
TO B HA€aJIbHOM CJy4ae MOCTHTaeTCH PaBHOMepHoe paciipe- 
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fleneitwe narpyskKi M@Kay rapamM cermetros. OanaKo 0T- 
HOleHue Harpy3kH Hapy2kHOrO M BHYTpeHHero CerMeHTOB 
KaxkLoli lapbl MOKeT ObITh pa3sM4HbIM, CTO MOXAHO BbIpa- 
3HTb ypaBHeHHuaMn: 


Pul|Pa=k; | (69) 
Py-|- PsP = const, 


rae Py u P;—Harpy3ka Ha HapyXKHbIli H BHYTpeHHUH cer- 
Me€HTBI. 

Suayenue k pasuHYHO AA pasHbIx Map CerMeHTOB, 
a P —nocrosHio u OWHAKOBO QA BCex Map. 

Pemaa ypapuenua (5-9) oTHocHTembHO Py HW Ps, Womy- 
yaem: 


Py = kP/(1 -E&); } (610) 
P3=P/(L-+2)- 

[puuuMaem, 410 oTHOMeHHe MoMjanel HapyxHOrO u 
BHYTPCHHerO C€TMCHTOB COOTBETCTByeT pacueTHOMy sHaye- 
HHIO Ai KaXKMOH Wapbl CeTMeHTOB, PAaBHOMY Ap, ABIAIOMNE- 
MYCH OHOBPCMCHHO PaCieTHLIM 3HaveHHeM OTHOMeHHA Wa- 


Tpy3KH Hapy2XKHbIX H BHYTPCHHAX CerMeHTOB. 
Torgqa UMeem Culexyioulve ba ypaBueHua: 


ewe (6-11) 
w= oy on 
THe Ox H Os — Nowa ntn HapyXHOTO HH BHYTPeCHHETO eer- 


ME€HTOB. 
Pentas HX OTHOCHTCIbHO My H Ws, WOLyWAeM: 


pai te (6-12) 
oo o/(1 +h). : 
Ynenbuble Harpy3ku Ha HapyxKHbIe CerMeHTbI Ps, Ha 


BHYTPCHHUE CefMCHTBI Px HB CpesHeM Ha Nlapy cerMeHTOB 
Pep ONPeMENAOTCH BbIPAKeHHAMH 


Pu=P,/o35 | 
Po==Pojos; Pp=P/», 


DpwueM Pa H Pe PasJHYHHT JIA PaSHbIX CEPMEHTOB, a Pep 


MOcTOAHHa. 
Tloncrapaan B (5-13) (5-10) uw (5-12), monysaem saBy- 
CHMOCTbh YCAbHLIX Harpy30K Ha HapyXXHble HW BHYTpeHHHe 
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(5-13) 


chi 


C€TMeHTbI OT OTHOWCHHA HArpy3KH Ha HHX: 


Pop(1+ kp) _& 
eae eae! 


Pu= zi 


+ 


‘ (5-14) 
Pa== Pep (1 +p) TER 


Yaobuee Bbipawatb Harpysky Ha KaxKWbIli cermenT B OT- 
HOCHTCIBHBIX (SespasMepPHHIX) BeNHGHHAX, T. €. MO OTHO- 
IWeHHIO K CpeHel yReIbHOH Harpyske Ha NowwATHNK. Torza 
ypasuenua (5-14) npHuuMatr Bun: 


p — Pa ith & , 
ae ee es 


“pep kp +k’ 


(5-15) 


C nomoubw Bbipaxkenuft (5-15) MoxHO ompemenutp 
yaeapHyio Harpysky Ha cerMeHT pH mOGOM sHayeHun k. 

Bupaxenna (5-15) spamorca  npo6xo-auHelHpMu 
yHkunAMa H HX rpadHKH upemcrapanior co6oik pasnobor- 
ubIe rHuepOoubl C acuMiToTaMH: 


‘poe Lt be. 


‘u=—l; : 
P FP (5-16) 


pPe=1;. “k=0. 


Flas noxnaraaKos arperaros Bomxcxoli TOC umenu 
B. H. Jlenmua pacuerioe ornomenme Harpy3Ku HapyKHEX 
H BHYTPeHHHX cerMeRTOB kp=1,42 nm BEipameuua (5-15) 
IpWHuMaIoT BUA: 


Pia=1,7 R/C cil 17) 
B's == 2,42/1 4-2). 


Ha puc. 5-9 9TH saBHCHMOCTH HocTpoeHb B.Mmpemetax 
usmerenna & ot 1,0 xo 2,0 (cnnomnnie amnnn). py ynenu- 
ueHuu k MpoHCXO_UT YMeHbUICHHe yZembHOH HarpyskH Ha 
BHYTpeHHHit u yBenNueHHe Ha Napyxubit cerment. [pu 
pacuerHoM 3HaueHuH ky=1,42 Kpupeie mepecexaiorca, 
YieNbHble Harpy3kH Ha BHYTPeHHuH mM HapyxKHbIit cermeH- 
Th PaBHbI Mexy coOoH H cooTBeTCTBYyIOT cpemHel yiemb- 
HOt Harpyske Ha nog~naTauK. Kak Bumo u3 ta6w. 5-4, mel- 
CTBHTCAbHBIC 3HaUeHUA k Ha UCHbITBIBABLIEMCA NOMMATHHKE 
cocrasam 1,21—1,97 (Ha ocraHopaeHHoM arperate). Tas 
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HavOobuero sHayeHHa k=1,97 ymenbHad HarpysKa Ha Ha- 
Py2XHbIM cerMent cocraBuT 1,13, a ua BHyTpeHHHit 0,81 
cpequel yetbHoH HarpyskH Ha TognATHHK. [pn nau- 
MeHbIleM 3Hav¥eHuH k=1,21 yaembHad Harpyska Ha Ha- 
py2kHbili H BHYIpeHHHi CerMeHTbI COCTaBUT COOTBETCTBEHHO 
0,93 4 1,10 cpeanet yyemuoi Harpy3KH Ha NlO_nsATHHK. 


sn 
\ 
1,4¢ ON at 


Pi 
4,3 s 


Lae 


407— pI —_ 
4 
x 
3k |. 
* ™“. 
48 eas te = 
4 k 


7 
4047 42 43 44 45 46 47 «48 =49 20 


c. 5-9. 3apucumoct ynexbHoit uarpyskH Ha cermenTE oT oTkoweHUA 
Harpysku Ha HapyXHble WH BHYTPEHHHe CerMents! noAMATHHKa arperata 
Boaxcxoii TIC umexn B. VM. Jlexnna. 


TakuM o6pa3oM, axe Ipn ukeambHoM pacnpezenenun 
Harpy3sku M@Kily MapaMH CerMCHTOB yieabHan Harpy3ka 
Ha OTCIbHbIC CEPMCHTb! MOET ObITh pasTMYHOH, ecm He 
BbIeprKaho pacderHoe COOTHOMeHHe MeXxKLy Harpyskolt Ha- 
PY2KHBIX H BHYTPCHHHX CerMeHTOB. 

Ecav 1ponsBogutb peryaMpoBky Harpy3kH Ha cerMeHTSt 
ABYXPALHOPO MOAMATHHKA TOJbKO MO HapyXHbIM cerMen- 
TaM, KaK 9TO OOBITHO esaetcs, TO pesyabTaTbl ee Momyya- 
1OTCA HHBIMH, YeM IPH peryaMpoBKe Harpy3skH Ha nap 
cerMeHToB, paccMoTpenHOH sbuue. Tp nmeambuoh pery- 
MIHPOBKe Harpy3KH B 9TOM Cylyyae Harpy3ka Bcex HapyKHbix 
cermMeHToB 6yfer ofMHaKOBOM uw paBHO Py, a BHYTpeH- 
Hux — pasnuunol P,/k, mocKonBKy oTHOMeHHe HarpysKH 
Hapy2KHBIX W BHYTpeAHuX cermeHToR k pa3smMuHO Wa pas- 
HbIX CerMeHTOB. if 

OrHomeave maomjanei Hapy2kHoro HM BHYrpeHtero cer- 
MeHTOB, KaK HB IIpebIAyUleM culyyae, CYHTaeM PaBHBIM 
pacueTHOMy Ry Ada BCeX Nap CerMeHTOB. 
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Harpyska Ha Mapy cermenTos 


_ sP=Pat+-Ps= Py (i+). (5-18) 
Cpenuaa yacabiiaa Harpyska Ha MOsATHHK 
6 Se 
>) Pal + 1/ki) Ss 
je (6-19) 


n 
1 Mehite A * 
YP (lar —cyMMapHad HarpysKa Ha Bce cer 


OB; @ — TWI0- 
MeHTbI NOANATHHKA; 2—UHCIO Tap CermMeHToB, 
WMalb OAMHOH apt cerMeHTOB; k;—ornomlenHe Harpy3KH 
i-f Mapbl. 

HapyXHoro H BHYTPeHHEro cerMeHTa 

Tlockompxy Harpyska Karkyoro Hapy2kHorO « cerMeHTa 
OMWHaKOBa, TO Px MOWKHO BHIHECTH 3a 3HaK cyl. Torma 
ypapnenne (5-19) mMoxkHO 3anucaTb Tak: 


[ee ae as (5-20) 
y+) 


Buipasue maoulaab napsl cerMenTOB @ wepes MTONLaLb 
HapyKHOTO CerMeiHTa Oy B COOTBETCTBHH C (5-12) aH pasie- 
aus Ha Hee Py, NOsyYHM BLIPAKenUe MA yLeAbHOK Harpys 
KH Hapy2KHOTO cerMeHTa: 


Pen (L+ Tho) (6-21) 
Dd a+ ii 
isl 


Di 


B 6e3pa3MepHbIx BeHYHHaX nO OTHOWMeHHIO K CpeHeHn 
ynesmpnont Harpy3ke Ha TIOMMATHHK 3TO BbIPAaKeHne TIpHHtt 
MaeT BHI: 


Ds Pa nl A/hp) (5-22) 
“Satie 


Tlo ycmopuio HarpysKa, a ceLOBATEAbHO, H pose 
Harpy3ka Ha Hapyubili cerMenT ABAAIOTCA MOCTOAHHDI: et 


JleficrpurenbHo, B WpaBoit uacTu pasencra (5-21) Bce Be- 
JMUMHbI NOCTOAHHEL AVIA AaHHOTO NOAMATHHKA. 
Yueabuylo Harpy3sky Ha BHyTpeHHMMi cerMeHT “G.xHO BBL 
aguTb ue} . * ; 
pasuTb yepes yTeNbHyIO Harpy3ky Ha Wy xHEI cerMeHT H 


OTHOWeHMe Harpy3KH Hapyx*HorS y pry 
© ‘TpeHHert 
cuexyiouiM o6pasom: a peer 


Poe ee = Pe (5-23) 
Nogecrasaia (5-21) 8 (5-23), nosyyaem: 
> 1 + 
D's ieee Ret (5-24) 
kD + 1/k) 


i=1 


B (5-24) sce peamunusl, Kpome &, 3afaubl AAA noznatT- 
HHKa B We0M H ABJIAIOTCH NOCTOAHHBIMK. SHayenue & ans 
KaKLOH Wapbl CefMeHTOB pa3MUHH H OSTOMY yielbHan 
narpyssa Ha fete cerMeHTbl GyeT NepeMeHHO!, 3a- 
Bucaieh or k. Buipaxenne (5-24) apaaetca ype 1 

aBHeH 
runep6oubt, j ao 
aa mnognatuuka arperata Boaxckoh TOC umenu 
B. H. Jlenuna, pesynprate! saMepos m0 KoTOpomy upuBe- 
Meubl 8 Ta6n. 5-4, BEipaxenua (5-22) u (5-24) upunumaior 
BUI: 


P= 1,04 po 


V3 Hux BUXHO, YTO MPH COOTHOMMCHHM Harpy3KH Hapy2k- 
HbIX H BHYTPCHHHX C€fMCHTOB, HMCIOULCMCH Ha HAaHROM ‘TOD- 
MIATHHKE, YAedbHad Harpy3ka Ha HapyKHble CerMeHTHI MO- 
cro#HHa H Ha 4% BbIe cpequel yeubHOH HarpyskH Ha 


Vodenoxete HaepysK. Ha ceemenmel NOONAMHUKA aepecama 


Tloxasatesay a 
i (anlar 1 & bab. 7 | 
Vaenbuan narpyska Ha xa] 
py KHBIE 
cemmeaty, Mila ee ea 8 fo eO8 [8 ; 
Yaensuat Harpyska Ha BAYTpeH- ie il alee pic 
awe cermente, Mila... . . 2,47 | 2,79 | 3,88 |.2,35 | 3,65 | 3,38 


Mpamewanwe. TTepst cersexros Ne 3, 8, 13 4 18 & nownaTaMKe orcyrcTey.or. 
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HOMIMTHUK, a YleMbMad Harpyska Ha BHYTPeHHHe CerMeHThL 
saBucut oT R. 

Ha puc. 5-9 9TH 3aBACHMOCTH HOCTpoeHbl B Upemenax 
wgmMenenua & or 1,0 go 2,0 (yHKTHpHBIe aunnn). U3 nero 
BHAHO, YTO ipa peryiMpoBKke TOMbLKO NO Hapy2KHbIM cer- 
MeHTaM yAelbHat Harpyska Ha BHYTpeHHHe cerMeHTb! H3- 
MeHHeICA B 3aBMCHMOCTH OT k guaunTeabHO CHJIbHee, EM 
py peryslmpopKe NO NapaM cerMeHTOB. Tak, pH H3aMeHe- 
uuu k& or 1,0 20 2,0 yembHad Harpyska Ha BHYTPeHHHe 
cermenTbl H3MeHzeTCH B mpemedax 1,48—0,74 cpeanelt 
yaeabuoit Harpy3KH Ha MOANATHHK, T. €- pasOpoc cocraBia- 
er 74%. [pa peryamposKe 10 napa CerMeHTOB STO H3Me- 
HeHHE BLBOe MeHbILIC. 

Kak BuHO m3 puc. 5-9, mpH o60Hx cmocoGax peryuin- 
POBKH yesbHai Harpyska Ha BHYTPeHHHC Mm Hapy2KHBIC 
CerMeHTH OLWHAKOBaA IIpH R=kp (MX RanHoro NOAMATHH- 
xa kp=1,42). Tipu k<&p yaenbuaa Harpyska Somme Ha 
BHYTPeHHUX CePMeHTAX, ApH k>kp—wa HapyxkuBIx, Pas- 
Hla MexKAY yAebNOH HarpySKol Hapy2KHBIX H BHYTPeHHUX 
cermentos B guanasone k=1,0—2,0 npn o6oux. ciocobax 
peryHpoBKY mpakTuteckHu oOUHaKOBA. Oxnako mpi 
perysHpopKe To Hapy2kHbIM CerMekTaM 3HaUHTeIbHO GOvIb- 
me pas6poc IeIbHbIX HarpysoK OTICIbHBIX CefMeHTOB 
ga cueT BHYTPCHHHX CerMCHTOB. OrmesbHble BHYTPeHHHe 
cerMeHTbl MOryT HMCTb 3HAYHTeMbHYIO Meperpy3Ky, ITO CHH- 
sKaeT HalexKHOCTS pasoTbl NOMMATHHKA B WesOM. Tlogromy 
TIpennouruTeNbHee METOR peryUpORKH HarpyskH To napa 
cerMeHTOB. 

Takum o6pa30M, Ha ABYXPAAHDIX MOAMATHHKAX TPH m0- 
6om cuocoGe peryupoBKu HarpyskA pasiMua yuesbHBIX 
Harpy30kK Ha CePMCHTbE MOAKECT 6LITD 3HauNTenbHon, ecu HE 
BbILepKaHo pacueTHoe cOOTHOMeHHe MexK Ty narpy3kolt Ha- 


Ta6auua 5-5 
Nb 20;Boasecnoit FIC umenu B. i. Jlenuna 
cermestoB 
| of fo [wep [oe |e [fe | loom 
| 
— | 3,92 | 3,12 | 3,25 | 3,6 3,24| 3,8 | 3,8 | 3,54) 4,68 3,78 
2,38 | 2,41 


2,44 | 2,91 3,44 | 3,38 3,21 | 2,91 |3,97] 3,59] 3,01 
| 
| 
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PYKHBIX HW BHYTPeHHUX cermeHToOR. Paccmorpenusre Belle 
BOSMOXKHBIC PasHWHA B YAeMbUbIX Harpy3kaX cerMeHTOB 
OTHOCATCA K Ciy¥alo WNeaNbHOH (7. e. 6e3 rorpentHocreit) 
PerytHpoBkH Harpy3kH Ha cerMeHTbI. B yelicrButeabHOcTH 
TOYHOCTS PeryIMPOBKM He Tak yXKe BbICOKA M pa3Huna 
YACIDHBIX Harpy3ok CTaHOBUTCA elle Oombite. Ha arpera- 
te Ne 20 Bonxcxoh TIC amexu B. U. Jlenuna TIpH MpoBe- 
ACHHH HATyPULIX HccreHOBAanH peryMpoBKa Harpysku Ha 
CerMéHTbI TIpOBOAWach TO HapyXHbIM CerMeHTaM. Tou- 
Hoctb ee cocrasuta 30%, a ornomexue uarpysku Hapyx- 
HbIX H BHYTPCHHHX Ce€TMeHTOB SHAUHTeJIbHO OTJIHYAaIOCh OT 
pacuernoro (ra6u, 5-4). B pesyaptate pasnutta ynenpabix 
Harpy30K OT@IbHBIX CefMCHTOB OKasalacb upesBHaiHoO 
Sombuok. IIpu cpequeit yenbuol HarpysKe Ha NO_NATHHK 
3,5 Mila yqenbuaa Harpyska wa OTAeNbHBIe CerMeHTBI H3- 
MeHAdaCb oT 2,35 no 4, 68 MIla, Tr. e. B-2 pasa (Ta6a. 5-5). 

Tlostomy, Yy4HTbiBad ONOsMHTeNDAbIe mMorpemHocTH, 
BOSHMKAIOMMe H3-3a HEiIPaBHMbHOTO pacnpemetenua Ha- 
TpyskH MexKIy HapyXHbIMH HW BHYTpeHHHMHM CerMeHTaMu, 
cueqyeT peryiHpoBky HarpysKH Ha CerMeHTbl AByxXpsAAHOrO 
NOAMATHHKA WPOHSBORHTb C MAKCHMAJIbHO BO3MOXKHOIi cTe- 
TIeHbIO TOUHOCTH, 6onbureti, uem (Ian OAHOpAANOrO NOAMAT- 
HUKa. 


[nasa wectaa 
NOANATHMKM C NPAHYQMTESIbHOM NOMAYEN 
CMA3KM K MOBEPXHOCTAM TPEHKS 


6-1. KOHCTPYKTMBHBIE OCOBEHHOCTH 


Tlepexon wa BbicoKHe o6mue um yaenbuMe HarpysKu 
B UOMNATHHKAaX yCaowKHer HX paboTy, ocobeHHO Mp ny- 
CKaX H OCTAaHOBKaX arperaToB. Io ocobeHHO oTHOCHTCA 
Kk rampoarperaTaM C payHaJIbHO-OceBLIMM TypOHHAMH, y KO- 
TOPHIX BeC BpalllawllMxca yacTe cocTaBdaeT OdabINyI0 
waCTb Harpy3KH Ha OAMSITHMK, a XapakTep HSMeHeHHA 
THAPaBAMYeCKOTO OCeBOrO YCHHA pH MycKax wu OCTAaHOB- 
KaX MeHee GuaronpusTubili, YeM y MOBOpOTHO-aOMAacTHEIX 
rHgzpotyp6un. 

Upe mpoekrwpopanuut noguatiuKos wx pacser mposo- 
AUTCH AIA YCTAHOBHBUIMXCA peKHMOB paborsl, a Aaa my- 
CKOBBIX P@xKHMOB PaOoTbl pacueToR He cymlecrByer. [Ipu- 
HHMA@eTCA JIMUIb, UTO MycKOBad yebHad HarpysKa He 
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HowxKHa mMpespitiats 3,0 MIa. Sta umppa nonyyena us 
onbiTa SKciyarauun. OLHaKO MA NOAMATHNKOB KpyNHBIX 
BepTHKAMbHLIX THApOarperaTos Takoe TpeOoBaHHe He Bcer- 
Aa MOKUO YROBCTBOPATh H NycKOBah yenbHaAd Harpyska 
(Bec poropa HW cHaa peakunH BOLI B MoMeHT mycKa) oKa- 
sbiBalores Gombe 3,0 MIla. B raxax caysaax o6braHO gan 
POR } e200 


RULE ER 
Re CREAT 


KERR 5 


iat 


Pac. 6-1.  Tloanarnax 
¢ NPHHYAKTenbHOH Noga- 
Hel cMaskn. 


o6sersenia yenonuil mycka npumensercs IipHHyAuTeNbHad 
TlOmaua Macna K TIOBEPpXHOCTAM TpeHna. 

Cxemaruyecku MOmmaTHHK c apHAynuTenbuot nomavent 
cCMa3Ku M306paxKeH Ha puc. 6-1. Macno sa6upaerca na nHaxK- 
Heit 4aCTH MaCJIOBaHHbl HacOcOM BBICOKOrO WaBNenusaA WH nO 
HallopHomMy tpyGonpoBogy / nogaeTca B KomBHeBOL KON- 
weKTOp 2, pactomoxeHHbIt BHYTpH MacnOBaHHE. Or Hero 
TO COCAHHHTCIbHBIM Tpy6KaM 3 OHO MOMaeTcA B CerMeHTEI. 
B kaxkOM cermente wMeetca panuaabnoe cBepstenue 4, co- 
OGmjaioLeecA KOPOTKHM BEpTAKAJIbHBIM CBEpseHHeM C WeHT- 
Pom paOouel nopepxHoctu cermenta. Ha pa6ouelt TIOBepXx- 
HocTH cHewaHa AyHKa Quamerpom oT 80 70 200 MM 4H ray- 


8—264 M3 


SuHO B KEN TPaNbHol uacTH O2—0,3 MM. B reae KaxAoro 
cerMeHTa HMeeTCA oOparHplit Kilallal WviA MpeAOTEp alllenua 
BbITeKAHHA MaCila H3 MICHOK BO BpemMa padoth arperata, 
KOPa Hacoc OTKIIOUCH. 3 

Hanopubiit TpyOonpopoa u KombueBolt KomeKTOP CHe- 
jaubl H8 CTAabALIX Tpy6, a COeMMHUTEMBHBIC vTpyOKn cmesta- 
HBI u3 MArKoi Menu. OHUM KOHI[OM OHH TpHMaAHbl 
K CTasIbHOMYy KOJbILEBOMY KOJeKTOPy, a IpytuM mTloycoe- 
TMHEHbI C TOMOUIbIO HaKHAHBIX raeK K WTyNepaM oOpart- 
HbIX K1aaHOB, YCTAHOBJEHHDIX B CerMeHTAX. 


TaGauna 6-1 
Ocnosxote Oannele nodnamunkos ¢ npunyoumenbHow nodaveit 
CMA3K 
Ti Tuaposaextpoctaniiun 
5 
Fs a | eke 
Tlapamerp & & g | Size _ 
| 8 | #)| Seske 
g 2 | £3342 
b| 2 | E | aatst 
O6uaa warpyska, MH... ~~~ - -| 26,0 14,0} 20.0 25,0 
HapyxxHeti aMametp AWCKa, M . «+ + 4,56 2,45 | 3,67 ee, 
Buyrpenant auamerp aucka,m. . . -| 3,19] 1.4 2,35 ae 
Uneo cerMeHTOB » - see ee et 20 12 20 2 


Paamep cermetita (aya, mupuiia), ext | 536 |41,2X) 40> | 42,2<54 


HauOonsuraa yxemsuaa arpy3ka, Mila | 4,0 5,5 | 4,0 55 
YueabHaa iHarpyska OT Beca Beams 
rommuxes acteli arperara, a Sa 
YoeapHan Harpy3ka NpH nycKe (B KOH- e : 
ye mepeoro +oCopeTa potopa), MIla| 2,9 | 3,7 2,85 a 
Tmamerp aYHKH, MM. ee ee 90 | 200 80 


as noOraoujennA Koue6ainit, BOSHHKaJOINHX B DOMMAT- 
HuKe Tip paoore, a TakKe oGecneuenua’ CMeIeHHM BMecTe 
c¢ cermeHtaMy Tip nmojbeme poTopa Ha TOpMO3aXx coeqHHH- 
TeNbHbIe TPYOKH MMeIOT KOMMCHCAUMOHAbIM vara. [pu BB 
eme cermeHTOR HakHMuble raiikd OTBHHYMBAIOTCA, a COeAH- 
HuTenbuble MeLHbIe TpyOKH oTrMGalOTcA B CTOpOHy WH 
BHHS. 

Tipu nofave uMnyspca Ha TYCK HH OcTaHOBKy arperata 
BxyouaeTcH Hacoc BbICOKOTO jaBsenua. Kora aaprcnue 
B kOJNeKTOpe MocTuraeT 7,5—8,0 MIla, npouspogarca 
JasibHelitive onepalun iycKa. Tipu focruvkenHH HOpMaJib- 
HOW cKOpocrH Tip nycke H mocae MOHOTO ipeKpallewuat 
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BpalleHHA MpH OCTaKOBKe MPOHCXOAHT OTKMIOUeHHE Haco- 
ca BbIcoKoro aBenus. Ilo cpasneHmio c O6BIYHBIM MomNAT- 
HHKOM BP€MA NONHOTO sallycKa arperaTa yBeAHYMBaeTCA Ha 
15—20 c. 

TIoqMsATHHKH Cc NIpHHyAMTeDHOH Nomayel CMa3KH K T10- 
BePXHOCTAM TPeCHMA yCTAaHOBJeHbI Ha arperarax paga TSC. 
Vix ochosntie qannbie upuBeyenbi B TaGu. 6-1. 

OcoGenHoctbio AaHHOrO THMa NOAUATHHKa ABIAeTCA TO, 
4uTO B HEM Mepex MycKOM arpcrata AclicTByeT TOKO THa- 
pocratnueckuit ater (7. ec. npunynuTewbHaA Moxaya Mac- 
wa or Hacoca), B Mpotlecce nycKa u NO OTKMIONeHUA Haco- 
ca—cCOBMeCcTHO TrHpocraTHueckHit uv rHpomMHamuyecKkuh 
sbiexral, a nocae OTKMOYeHHA Hacoca, B TeueHHe BCeli Mo- 
caenlylomel pa6orbt arperata MOANATHHK paGoTaeT Kak 
UHCTO PHApPOMMHAMHYeCKHH. 

Ounir SKcIyaTalHh WO3BONHA BbIABATb MOOMKATEIb- 
HbI€ H OTPHUATEIbHbIe CTOPOHBI MOMMATHHKOB C MpuByH- 
TebHOH CMasKOH. 


6-2, JOCTOMHCTBA NOANSTHWKOB C MPHHYAATEbHOW 
1 TOMAYEK CMASKHM 


Tlogaya cMa3Ku K MOBePXHOCTHM TPeHUs 3HAYMTEVIbHO 
oOmergaer ycnoBua mycKka. TIpu tTporanun Kosdppunuenr 


, TPeHMA B MOMMATHMKE CHMIKaeTCA Oo CpaBHeHMIO C OOTUHDI- 


MH noamaTHukamu B 5—6 pas nu cocrapaaer 0,03—0,04 
{JI. 12]. Hanmaque macaanoh maenxn yMenbulaeT TaKxKe 
NYMbCAaUH, KOTOPbIe MOYT BOSHHKHYTE B MOMMATHUKE B Tie- 
puon mycKa arperara, oco6eHHO pH pacnosoxXeHHH NOl- 
HATHHKa Ha BePXHei KpecTOBHHe, HMeIONLeH MOMMKEHHYIO 
2KeCTKOCTH. 

OcravoBKu arperata y MOMUATHUKOB C IIpHHyLUTembHOn 
CMasKOli TakKKE MPOXOAAT JerkO, Tak KaK AO NoMHOrO Mpe- 
Kpallevua BpalleHua poTopa Mex LY MACKOM H CerMeHTaMH 
MMeCTCA MaCIAHAA MWieHKa, COstaBaecMad MpHHYLUTebHOA 
nlomayei Macta OT Hacoca BbICOKOO aBeHHA. B pesyap- 
TaTe MOXKHO HaYHHaTb TOpMOxKeHHe pu Govlee HHsKOH 4a- 
cCTOTe BpalleHHA, YTO YMCHbIaeT HSHOC TOPMO3HEIX KOJ0- 
MOK H yBeTHYHBaeT CPOK HX cyxKOBI. 

Tipumenenue npunynutenbuoll momauH cMa3sKU K MOBepXx- 
HOCTAM TpeHMA co3aeT HeKoTOpHie yNOOcTBa NpH okKcIaya- 
tauun. Tak, o6aeruaetca MoBOpoT poTopa MPH PeMOHTAX. 
Ero MoxHO OcyUeCTBAATh He BCKPbIBAH MaCOBaHHy TMoj- 
MIATHHKA, UTOOBI CMa3aTb CerMeHTbI CaJIOM, KaK B ciyyae 
TOAWATHAKOB Apyrux TaNoB. Ha Bparckoh TIC porop Be- 
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com 8,50 MH pu BkmovenHom Hacoce Nomauy CMa3KH MO- 
ry? mopepuyts Bpysuyio 5—6 yen. Ha Borxuncxol TOC 
oBopoT poTopa ocyilecTBIxI0T KpaHOM, TIpH¥eM BKAIONe- 
Hue Hacoca BEICOKOFO LaBJeHHX Tepes MOBOpoTOM ocytecT- 
Baaer MallMHHcr Kpana (nepeHocuol nymbr ynpaRweHna 
HacOcoM ycTaHoaweH B kaOune Kpana). 

TlonoxUTeIbHbIM CBOMCTBOM TAKHX NOAMWATHHKOB ABJIA- 
eres TakxKe TO, YTO OTHAaLaeT HEOOXOMHMOCTS BBOAUTD OT 
paHMyeHue 10 BpeMeHH CTOAHKH arperata MO Temmepary- 

“ pe macaa mepen mycxom. ITyck 
| MOXKHO MWpOHSBOLUTb Kak cpa- 
| sy mocie OcTaHOBKH, Tak 
| p40 uepes HecKOsbKO cyTOK TOcAe 
ocranonkn. UcnbitaHia noKa- 
salH, MpaBla, ¥TO TONMMHA 
80 \acasHol mieHKM, cosmaBae- 
Moi HacocoM Hepe, mycKoM 

Cee mcm arperaTa, 3aBHcHT OT TeMTe- 
Hadeeatoujan Gdeearousan patypbl macata w cermenros. 3 
pene PERS: puc. 6-2, rile npubenenEr npo- 
Puc. 6-2. Tipouan ToatuHHbi Quan TOMMMEbE , MacviAHOon 
Macamiol mmeHkH mo cpenneh wweHKn 10 CpeqHel JIMNHH cer- 
GMM cerMenTa B HANpaBTeHN yweyrg OMMATHMKA arperara 
RpalllehHA MpH pasaHIHOH TeM- Bparexok TSC, BAKO, ¥TO 
eS Srnec npu vemnepatype cerMeHTOB 
nepea nyckom 40°C (ropaunit myck) TOMA MaCJIAHOK 
neanku, co3tapaemol Hacocom, B 2 pasa MeHDINIE, 4eM Tp 
remmepatype cerMeHTOB Tepe MyCKOM 20°C GeenoaHnt 
nyck). Ho B mo6oM m3 STHX cayuaeB TOMA nares 2o- 
craTouda Avia oGecriedenum serkoro nycka. Ha puc. 6-2 sa 
MeTHO HpofaBaMBaHMe CerMcHTa BHYTPb OlOpHoH anes 
Japsenuem, coszmapaembim Hacocom. [pu xovlonHom Maca 
9TO NposaBMBalne HaNoosbulee— LO 50 MKM. 


6-3. HEAOCTATKM NOALUMTIHHKOB ¢ NPHHYAMTENLHOA NOAAYEM 
MA3KK 

OTpulatTembHble CTOPOHBI MpHAy ANTE bHOM ate He 
Bcera OTYCTIMBO BULHEI HN Tpebyi0T Govree TOApOt Hor 
paccmorpenua. Hegocratkom nonmATHMKOB C cucremolt De: 
HYAUTeAbHON cMa3kH ABIAeTCH TO, YTO ucKamaloTea yeu 5 
BHA padornl MOAUATHUKA B ycTaHOBABIIAXCA pexkuMax u3: 
84 HanHuHA JYHKM Ha padouelt MOBepXHOCTH ceIMenTOn. 
Kpome roro, B3auMonelicTBUe UCKYCCTBEHHO co3qanHoro Ha. 
cocoM rumpoctaTHYecKorO TOTOKa CMa3KH ¢ PHAPOAMHAM 
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YeCKHM MOTOKOM CMa3KkH TIpH IlyckaX M ocTaHOBKaX, a TaK- 

%Ke MepeXol OT cOBMeCTHOTO RelicrBUs STHX ABYX MOTOKOB 
K OMHOMY THIpOMMHaMMYeCKOMY TOTOKy MpH OTKTOGeHHA 
HacOCa MOTYT BHI3BaTb BpeMeHHYI0 HeycTOlGHBOCTh paboTD 
nowMATHHKa. B pawe cuyyaes Takada Heycrotumpocrh pabo- 
Tbl CONPOBOXKLaeTCA PC3KHM YMEHbIICHHEM TOJILHHL Mac- 
“AHO NACHKH BIVIOTh YO KparKOBpeMeHHOrO coMpHKOCHO- 
BeHHA NOBepxHocTe TpeHuA, 

CnenopatenbHo, HeOOXONMMO TIWATeMbHOe KOHCTPyKTHB- 
Hoe BHINOMHEHHE CHCTEMbI NpUnyAMTeISHOl CMa3KH H Tako 
nom60p Bcex ee MapaMerpos, uTO6bI HcKaxKeuMA, BHOCHMBIC 
10, 6TH cBeqeHbI K GesomacHOMy MHHHMyMy, a mlom0xH- 
TeAbHL s@hext Suit HanSonpmum. Wpaxruxa Konerpyu- 
POBaHHA HW SKCIIyaTauMH NOLMTHNKOB HakonuaM Onpene- 
JeHHbIIi OLLIT B 9TOM HalpaBaeHHH. 

Alpyrum cyuyectRewHbIM HexocTaTKOM cHcTeMEL UpHAyAH- 
TeAbHOH Mokay CMa3KH ABMACTCA TO, UTO OHA BHOCHT PAL 
AONOHHTEIHBIX S3IEMCHTOB B OOOPyAOBaHMe NOAMATHUKA 
HM arperata: HaCoc BHICOKOrO WaBJeHMA, MaCHOMpOBOAH, 06- 
PaTHBle KNanavbl, ¥ICKTPOKOHTAKTAH MaHOMeTp H Ip. OTH 
HOMOMHHTEIDHbIE BIEMCHTS! YCIORKHAOT IKCIMyaTAalMI UH 
YBCIHUNBAlOT YnCO yASBUMBIX Mect. TloaBasioTcA WONON- 
HUTeAbHEIe TpeCOOBAHHA K HALCKHOCTH CAMHX 9THX SuleMeH- 
ton. Cremenb omacHocru of BBIXOa H3 CTpoA OTMeIbHEIX 
3N€MEHTOB CHCTeMbI NpHHyAMTeNBHOM cmasKH pagmuuna 
Aaa pasHblx nosnatuuKos. B nomuATHHKaX Ha cpaRHHTesb- 
HO HeBBICOKHe MYCKOBbIe yAembHbIe HarpysKu (40 3,0 MIa), 
Ha KOTOPBIX NPHMeHeHa CHCTeMa MPHHYAHTebHOM cMasKH, 
BBIXOA H3 CTPOA OTAEMbHLIX SIEMCHTOB CHCTEMBI He IIpHBO- 
AUT K aBapHiihoMy moppexkgenuio. IlpH TakuX Harpy3Kax 
arperaTbl MOryT nycKaTbes H OCTaHAaBJHBATHCA H OC3 BKAIO- 
yew Hacoca cMa3kH. Cuctema IIpHHyAHTewbHO cMa3KH 
ABIACTCA 3KECb MONOMHUTEIDHBIM YCTPOlcTBOM, OOwerya- 
IOULHM NYCKH H OCTAHOBKH H YMCHbINalolwHM HSHOC TIOBEpXx- 
HocTeH TpeHUA, UTO BaXxKHO MPH YaCTBIX MyCKax H OCTAHOB- 
kax. K Takum arperaTaM, HampuMep, oTHOcaTCa arperaTEt 
Borxuucxok TSC. 

MOMNATHUKAX Ha BBICOKHE MYCKOBbIe yeTbAble Ha- 
rpysku (cppime 3,0 MIla) 4 oco6eHHo np HeOnTHMaabHOM 
BBINOJHEHHH CHCTEMbl NPHHYAMTebHOH CMa3KH BBIXOL H3 
CTPOH OTEbHLIX S1EMEHTOB CHCTEMBI MpHBOMNT K MoBpexk- 
Aeuuio MoynArunKa. Ilycku wu OCTaHOBKH TaKHX MoqnAT- 
HUKOB G6€3 BKIIOVeHHA Hacoca NOLaWH CMa3KH HeBO3MOx- 
HBI, HB OTOM Cay¥ae HEOOXOAMMa BbICOKaH HafeKHOCTb 


117 


BC€X SJI@MCHTOB cucreMbl. K TaKHM NOAMATHHKAM OTHOCAT- 
cH, HallpuMep, NoqmaTHMxu arperatos Bparcxoh TSC. Taa 
HHX XapakTepHa BbIcOKad  yAeMbHad Harpyska . (cM. 
Ta6u. 6-1), a rakxe Goubuiol Auamerp ayHKU Ha paGoueit 
loBepxuoctH cermenta (puc. 6-3). 

Bomsimum HexoctaTkOM cueTeMb UpunyZuTenbuol cmas- 
KW ABASETCH BbIHOC HeMOCpecTReHHO K MOBepXHOcTAM Tpe- 
HHA BMeCTe C MaCJOM, OKaJIMHbI M Apyrax TBepABIX ua- 
CTH. Okaau4a Notazaer B MacyiO 43 CBapHBIX Tpy6ox. Ha- 
Oapnrbcx oT Hee ny- 
TeM MexaHuyeckont 
ouHcTKH Tpy6 u Hux 
MpOCTYKUBaHHA, Kak 
HPaBHNO, MOHOCTDIO 
He yfaerca. . [py- 
rhe .TBepable 4acTH- 
UDI Tpx3b nonaya- 
OT B Hanopuylo cH- 
cTeMy 3. MacjoBaH- 
HbI. Dromy cnoco6er- 
BYeT TO, UTO 3a60p .Ma- 
cla, Kak. . mpapnso, 
OcyiecTBAMeTCA, 43 
RwDKHell YacTH MacJO- 
BaHHDbI, BOM3H ee 2Ha, 

Tionazanue tTBep- 
WbIX YacTH Ha no- 
BEPXHOCTH TpeHna 
BBISbIBACT MX HCTHpa- 
nue. Tlospexpawres 
M MHCK, HM cerMenTst. 
Ha mucke nospiserca 
Puc. 6-3. Cermenr nommarawxa c npuuy- SHAYHTeIbHOS une. 

AuTeibHOH emMasKol. 10. Ip€pbIBHCTbIX. 

CHAOUIHEIX. KOJIbIEBBIX 

pHcok no Bce moBepxHocru, Ha cermenTax HHTeHCHBHBIT 

uSHOC HaOsIoqaeTcA MexAy JYHKOM u cOeratouleH KpomKot 
cermeHta (puc. 6-3). 

B sapyOewubix KONCTPYKUMAX MOAUATHAKOB C IpHAyAH- 
T@IbHOH cMasKolt yNcTOTe MoaBacMorO K MOBepxXHOCTAM 
TpeHHA Macwa yeametch sHauMTetbHoe BHYMaHHe. B cH- 
creme craBHTca OGBMHO Ba MAK TpH puALTpa KaK Nepen, 
Tak H Wocae Hacoca. 3aGop Macaa mpousBomuTcA He y aHAa 
MACIOB@HHbI, 4 Ha 3HAUHTeTbHO!L REICOTE, UTO MCKTOUAeT MO- 
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MaAHMe MéXativecKHX NacTHIL uo pasH, HMeiOMAMxeH 
B HuMxKHell Yactu MacioBannl [JT. 61]. 

PaccmorpHM Gonee rompo6uO fepBble Aba HEeMocTAaTKa 
CHCTeMbI MpHHyAuTeIbHOH Nomad CMa3KH: WcKaxKeHHA, 
BHOCHMBIe B paoory NOLNATHHKa, H yBeNMYeHHe YNCTa SIC 
meuToB OGopyHoBaHus. 


6-4, VCKAKEHMS, BHOCMMBIE B PABOTY NOAMATHAKA 
CUCTEMOM NPMHYAMTENDHOM MOQAYK CMASKK 

Tip HOpMadbHOM BBITOHeHHH CerMenTOB (6¢3 AYHKH) 
ailopa LaBeHuA WpewcraBaser co6ol napaOony c BepmuM- 
HOH, cMeueHHOo B  cropoHy cOeraiomel xKpoMKH 
(puc. 6-4,a). 

Haauune 6ombuloh myHKH B WeHTpe cermeltra, Kak, Ha- 
MpuMep, B_ MogiiarHuKax arperaron Bparcxot TIC 
(puc. 6-3), B KOTOpHIX OHa HMeeT AuameTp 200 MM, HcKa- 
KaeT HOPMAAbHbI PHAPOAMHAMMYeCKHH MOTOK Maca B 3a- 


Pue. 6-4. mops yaRnenus p MacnsHol NaeHKe NoANSTHMKOR arperaToR. 


4—Mnpa orcyTcTBAH CHCTeMEi MpHuyANTexbuok cuasKn (Capatosckas TOC); 6 — 
TPH HawHIAM CHCTeML TIpRNyautenbHow cMasxH (BpatTcKan TOC), 


30pe Mey TPyWHMHCA NMOBepXHOCTAMH—MNOTOK Maca 
cHauana pactiupsercs, sarem cyxaeren. B pesymsrate 3T0- 
TO pacnpeserenue WaBNeHHA HCKaAKaeTca, B 3OHE SJTYHKH 06- 
Pasyerca MpoRasl MaBNeHHA, a MaKCHMyM jJLAaBIeHHA cme- 
maeTca B cropony c6eraiwmen KpomKH (puc. 6-4,6). 
Tommuna Macaavol IneHKH y HapyxHoro Kpaa c6era- 
joule KPOMKH (7. €. B 30He 34 JYHKOH) OKa3bIBAeTCa OUeHb 
manoi. Tax, 1a nopnaTuuKa arperata Bparcxo# TSC upn 
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SKCEHTpHCHTeTe CermesTOB 5—6% OHa cocTraBHa BCero 
10—20 Mk, B TO BpeMA Kak Y ApyruX NOANATHHKOB Ha Ta- 
Kye MapaMerpbl, HO 6e3 NPHHYAUTeAbHOK MOLayH CMa3KH, 
ona coctapaser 40—60 MKM. 

Mckaxenua, BHOCHMble JIYHKOM, CKa3bIBalOTCA HW Ha TeM- 
MepaTyPHbIX NOJIAX C€lMeHTOB. Ha puc. 6-5 loka3aHbl TeM- 
mlepaTypHble Ovid CeCfM€HTOB AByX NOANATHHKOB arperaToB 


* Puc. 6-5. Temmepatypibie mos cermMexToB nojMATHHKoB arperaTos 
Bparcxoti TC. 


@—mpm orcyrcrauu cucremul npanyanTensuol eMasku (noansTAMK na ruapaDan- 
Neckol offope); O—NPH HAMMTHH CHCTeMN MPHHYAUTERSHOR cMaaKH (TOATATHHK 
Ha IKECTKOH BHETOBOM On0pe). 


Bparcxoli TSC: ¢ aynKoh u 6e3 myHKH (MogMATHHK Ha 
rHApaBsnueckoi onope). Bugno, yro y nomnstHuKa 6e3 
SYHKH 30Ha MAKCHMAJIbHOM TemIlepaTypbl pacnosoxKena 
BOJH3H cpeqHeli IMHHH CerMeHTa, a y NOANATHYKa C Tipu 
HYAUTEAHOM Moxaveli CMa3KH OHa cMeLeHa K Hapy2kHOMy 
Kpalo cOeraiomel KpomKu. B 970M cKa3bIBaeTca HCKaxKalo- 
ujee BAMAHHE JYHKH, 3anuMaioulel 15% padoyelt ntoma- 
TM cerMentTa B HanOoee BarKHOL, WeHTpasIbHOH YacTH cer- 
MeHTa. BAWAHHe JYHKH TEM CHuIbHee, YeEM OO/bUe ee pas- 
Mepbl. Tak, B loquaTHaKax arperaros Borkunckol TOC 
WYHKH Ha cerMeHTax uMeior AuaMeTp Bcero 80 MM x, Kpome 
Toro, cMenenbt K Ha6eraioujelt kpomKe. Vickaxenua B 9m0- 
pe Aapneuna sTux cermentos neBemuKn (puc. 6-6). Hesna- 
UNTCJIBHbI Ha STHX CETMEHTAX WH HCKAKECHHA TeMMepaTypHBIX 
nonelt. . 

B CUIA 8 nognsTHMKax c IIPHHYQuTeAbHOK cmMa3Kolt 
MIPHAATO BLINOHATh Ha padouell MOBepXHOcTH CerMeHTOB 
He JIYHKH, a KOvbieBbIe KaHaBKku (puc. 6-7). Onn BpIToN- 
HSOTCH TAKMM O6pasoM, YTOSbI WeHTp NaBJeHHA HaxowHJ- 
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CA BHYTPH KOHTYpa, NO KOTOPoMy mOwaeTcH cMa3Ka, 4TO 
cnocoOcTByeT paBHOMepHOMy paciipewetenuio jasienna 
Macila 10 Beef NoBepxHocru cermenta. Ilo MHeHHIO aMe- 
PHKAHCKHX CMelHaTHCTOR, BBINOAHeHHbIe TakKHM O6pa30M 
KOJIbIEBIE KaHaBKU OOeCHeYMBaloOT HaMMeHbUee BOSMYLIe- 
HH€ HOpMadbHOTO rHIPOAMHaMMYEeCKOTO NOTOKA CMa3KH pH 
nycKax HB ycTanopusmuxca pexwumax [J]. 55]. 


ao 
BP, 
iw) 1 Ps Ps Ps 6) Ps 


Pac. 6-6. Smop naBienua B MacnaHOl MdeHke CerMeuTa MoQnATunKa 
arperara BorkuxcKoit TOC. 


@— pacnotomenue ayuxu H AaTUHKOB Aannenns; 6 —smopn nanrenna; 1 — xoa0- 
eton xon; 2? —warpyaa ‘ 


Kpome aynxu, uckaxkenua padoty MoANATHHKAa BHO: 
CATCH B3aHMOZElicTBHeM ABYX NOTOKOB CMa3KH: THAponuna- 
MuuecKOrO, CO3qaBaeMoro BpaikeHuem WUCKa, H ruypocta- 
THYeCKOrO, CO3aBaeMoro HacocoM BbICOKOTO aBJIeHHA. 
B 3aBHCHMOCTH OT NOaun Hacoca, OT pasmeposB YHKU H 
ee PpacnonoxKenua B3aHMOMelcTBHe STHX TOTOKOB CMa3KH 
Mp onpenenenHoi uacrore Bpamenus B mpomecce mycKa 4 
OCTaHOBKH MOXKeT BbISbIBATh BPeMeHHY!O HeycTofunBocrs 
paOorbl nognarauKa. Tax, wa arperatax Bparcxo# TAC, 
Kora B CHCTeMe MpHHyquTeabHOH Noa CMa3KH CTORMH 
Hacocpl Tana TH-850/250 ¢ mogayelt 850 a/u (14 ai/mun), 
mpw KaxktoM MycKe HM OcTaHOBKe mMpoucxo_uao peskoe 
YMCHDIICHHE TOMMMHB MACIAHOM IueHKM Mpw YacToTe Bpa- 
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menus poropa oxoao 40 06/muH (32% mx). I[pwannolt 
STOPO ObINO BOSHUKHOBeHMe MPH aHHOH YacToOTe BpalleHuz 
PaBeHCTBa MOTOKOB CMasKH OT WeHTpa cerMeHTa K TlepH- 
depuu 4 oT HaGeraomei KpomKa xk cOeratomei. Ha 
puc. 6-8 IpuBezenbi IpOMAM TOMUNNS! MacasHOK mIeNKA HM 
amiopbl asienui B He. M3 Hero BYAHO, ¥TO pH n= 
=40 06/mun mpoucxoxuT He TOADKO BILaBIMBAanHe TeHKH, 
HO H OMpOKHZbIBAHHe CCrMCHTa: TOUMHHA MaCMAHOH m11eH- 
a KH Ha HaGeraloulelh KpomKe 

oa cHmpkaetes 20 20 MKM, ana 

i cOeraiomel KPOMKe H B 
| uentpe cermesta — 0 50— 
i tt? 60 mxm (xkpusaa 2). Ilo yr- 
am HaGeratomjel KpomKn 


oO TOMMHHA MWIeCHKH CHYKaet- 


wy ca 20 O—10 mK. 
| vs Tipu nospimenuu wacto- 
i ThE =Bpamenna —cBbiinie 
ate 40 06/muu, Korga Hawunaer 
2 npeo6nanaTb ruppoguna- 


P 87 NG MHdeCKM MOTOK cMa3KH, 
Pe cine Seog OR ATaMS nponexommT —‘nospacranve 
na arperate TSC Koaneppya TOMMMHBE MWIeHKH. OTKI0- 
(CIA). yeHve Hacoca MOadH CMa3- 
KH pH ocTwxKexHu HOp- 
MaJIbHOH YacTOTbl Bpalenua BBISBIBAeCT S3HAYBTEbHOTO 
H3MCHCHUA TOMUMHE! MacaAnol mienku (puc. 6-8), 470 
CBHZETeABCTBYCT 0 TOM, YTO B MaHHOM cyly4¥ae OCHOBHYIO 
ponb B (PopMupoBaHHH MaCaAHOM .MaeHKH, pasfeamomelt 
MOBCPXHOCTH Tpenna, urpaer THApOAMNaMayeCcKHHt TIOTOK 
cCMagKH. 4 

IIpu ocranopKkax arperata HaOmoqaetTcn avanorugnasa 
KapTHHa: TIpM CHMKeHYM YACTOTH RpalleHiA IpUMepHoO 10 
40 06/mHH mpomcxomuT pesKoe BHaBAMBAaHHe MaCJIAHOH 
TIeHKH, KOTOpPOe MpeKpalllaerca MIpH AambHeliwiem yMeHb- 
IWeHHH YacroTE Bpamjenua (puc. 6-9). 

C ysemmueHHeM lokayH Hacoca fA MpHnyAuTebHoh 
CM@3KH KapTHHa B3aHMOselicrBuA NOTOKOB, CMa3KH B TO]- 
UATHHKe CTraHoBuTca HHO. Tlocne ycraHoBku Ha arpera- 
tax Bparcxoii TSC xacocop HHP-100 c¢ noayeli 
100 u/mun, vr. e. B 7 pas Gompme, yem y HacocoB 
TH-850/250, soapnupanne macaaHol. naeHKH mpH a= 
=—40 06/Mun mpH mycKax u ocTaHoBKax mpeKpatuaoc. Ilo- 
TOK CMA3KU OT HaCoCa OKasasICH CTONb GONBIGHM, YTO TIPH 


% 


o 
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BKAIOUCHHOM Hacoce HownAT! 
pa6oratb Kak unCTO THApocT 
TOMMMHE MaCAAHOM MieHKH. 


raTuye 


HUK BO B pexKUMaX Crad 
é Kuli — ipa nocTonuKol 
Ipw oTkK0yeHHH Hacoca Moc- 


ae ocTHKeHHA HOpMasbHOH yacToOTbh! BpallleHua THUApo- 


t= 85. 


t, 756 C 


Pue. 6-8. Tpobasn roman ma 
B Heit B pasHie MOMEHTbI 


ca 


AMO THCHKH HM STOPS! Aaprenna 
r ¥ 


eka (wacoc PH-850/250) 


a—npodnan maexkn; 6 —onopw naBmenna; 6 —pasenteute natunkos: 1— opm 


BKMOLeHHOM Hacoce Heper nycxoM; 2— 
wom wacoce; 4—npH 


ApH 7 yi 3 IPH N=, 4 BKTIOTeH- 
hy « OTKMOMEUROM Hacoce, 


crarHyeckHit moToK CMa3KH, KOTOPBIT ONpeeIAt TORY 
MaCAAHOH IeHKH, cCpa3y Mponasaer w 3TO BbI3bIBaeT pes- 
KOe CKayKOO6pasHoe YMCHbINeHHE TOJIMHHbI MacuIAHOH 
mieHku. AOcomIOTHHIe 3HaveHHA TOJIMHHEI IJIGHKH CTaHO- 
BATCH HENONYCTHMO MaJbIMH. SaTeM mMvieHKa Bospacraer 
yee 3a cueT PHAPOMMHAMHYECKOLO HOTOKAa CMasKH, 


0 


a 


ob /mune 


Puc. 6-9, Hsmenenne tommmis MacaaHoh neHKA UpH OcTaHoBKe arpe- 
rata Bparcxo& TSC (wacoc TH-850/250). Pactionoxenue parunxos ca. 
wa puc. 6-8, 


am 
5 100 75 50 


Ha puc: 6-10 noxasaupi pesymbratut onsira c BKuto4e- 
HHeM H OTKJONeHHeM Hacoca HIIP-100 ua paGoratourem 
NOX Harpy3sKol resepatope Bpatcxoi TSC. 3uayenua ua- 
MepABIIMXCA BEMUHH NWepeX BKJIOYeHHeEM HAacoca IIPHHATHI 
3a Hy. YBeHYeHHe UX CBepX lepBOHaYaMbHOTO sHayeHAA 
MpHHATO 3a MOAOKHUTEMbHbIe, a yYMeHbIIeHHe— 3a OTpHIla- 
TembHbIe. Kak BuqHo v3 puc. 6-10, npa BKmoyeHHM Hacoca 
TOULMHA MaCHHOH IMeHKH Ha HaGeraiomeli KpomKe yse- 
auunpaetca na 50—60 mxm, a Ha cOeralomeli—ua i5— 
20 mxm. JlaBcnne B MacaaHO mwIeHKe B 30HE SIYHKH 
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Mey Helo H cOeralomel KpOMKOlt Bospacraer Ha 1,0 tf 
2,0 MITa coorserctBeHuo. Takum 06 asOM, Mepexol oT 
THIPOAMHAaMMMeCKOH CMa3KH K TMLpocTaTHYeCKoit BpenHOrO 
BUIHAHHA Ha pa6oty NORNATHHKA He OKasbiBaer. 

TIpu orKstowenHu nacoca, Tr. e. npu mepexoge oT rugpo- 
cTaTHYeckoro IlOTOKAa CMa3KH K MeHbILeMy THA POAHHaMH- 


Ki # 
h Ay Ae le 
4 i 
jP 
49 a 
a 
B hg 
0 
7 
2 At cp 
=40) tL hy 


Pg 


Le 
a 


0 10 20 
a) " Oho 


Puc. 6-10. Bxmoyenne (a) 1 orxntouenne (6) nacoca HTIP-100 ua pa6o- 
Talouem arperate. PaciouoenHe aTaUKOB cM, Ha pic, 6-8. 


0 © 20 


4ecKOMY MOTOKY, TOMMMHMHAa MaCAAHOi INeHKH yMeHbINaerca 
Ha Pa3Mep BiBoe OombUMi, YeM ObII0 ee yBeaMucHue: Ha 
HaGeratomeli_KpomKe Ha 100—120 MxM, Ha cGeraiomelt — 
Ha 30 mx. [Iponcxogut BbigaBnuBanue macaaHoli TleHKH, 
a 3aTeM NOCTeMeHHOe BOCCTaHOBMeHHe NpeKHHX 3HayeHHit 
TOAMHHLI MacIaHOlt nieHKa. 

B ra6x. 6-2 upupenenti a6comotame sHayennn TOJILH- 
HBt MacaaHolt nena mp paGore reneparopa BparcKoli 
T9C nox warpysKoi Ges nofaq Macama, c momayei Macaa 
K MOBEPXHOCTHM TpeHUust 4 cpasy NOcNe OTKMIOGeHHA Haco- 
ca. 3 wee BumHo, ¥TO cpaay Mocme oTKmoNeHUR Hacoca 
TOMMHHAa MaCIAHOH IWIeHKA yMeHbINaerca NOUTH WO HyaAs. 
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Taénuma 6-2 


Voawuna Macasinol naenku npit BKAIOVEHHOM u OMKAWLEKHOM 
Hacoce npunydumeAbKOU nNOdauL CMasKL 


Tomuuaa Mecamof nnenka, KM 


Peis pater va Waderawouel | wa coeraiomen 
Kpouke KpOMKe 
PAcOC OTRMOTEH ln ce ek ee i we oe 80—90 10—20 
Hacoc sxmoyeH ... 2+. ++ +e | 180-150 35—40 
Cpasy nocne oTKMOWeHHA Hacoca . .. . 20 5—10 


Heemorpa Ha KpaTKOBPeMeHHOCTh OTMe¥CHHOFO BbITaB- 
SMBAHAA TWIeCHKH TIpH Tepexowe or rampocraTHyeckol cmas- 
KH K THAPOMHHAMHYECKOH, OHO ONAaCHO, TaK KaK Make KpaT- 
KOBPeMeHHLIli KOHTAKT iOBepxHOcrell TpeHHA NPU HOPMawb- 
HOH YacTOTe BpalleH¥A MOWKeT BLSBATh MeCTHbIe NOMMaB- 
uleHua Ga66urOBOM MoBepXHOcTA CcermMeHTOB, KOTOpbIe B II0- 
caeqyioujeM MOryT NpuBecru K pa3BUTHIO NOBpextenuA 
apapui. MMeHHo sTuM Moryr GbITb OODACHeHBI Te MOBpex- 
TeHHA MOUstTHHKOB arperaros Bparcxoit TOC, Koroppie 
TIpOHCKOAMIH TocIe 3aMeHbI Hacocos TH-850/250 nacocamn 
HIIP-100 4 mocae ycunenna Macnonpopoxon. BuazumErx 
MipuywH NoBpexmenut (cOou uu OTKasEI B pabore Haco- 
coB, HapylleHHe repMeTM4uHOCTA MacmONpoROAO0B u Mp.) He 
6niI0 OOHapyxeHo. TlomoBuHa Bcex OBpexAeHUA Mponso- 
Wa pH yBeAMYeHHH Harpysku reHepaTopa, YacTb NpH ny- 
cKax, YacTb Oblfia OOHapywKeHa Mp WaHOBLIX OCMOTPaXx. 
Ha Kpacunoapcxoti TOC npn wagexuo pa6ore Hacocos 4 
CHCTENbL MACHONPOBOLOB TakxKe ObWIH NOBpexseHuA OL- 
MATHHKOB C NpHHYAWTeIbHOM ofayeli cMasKu. Tloppex- 
ACHHA CerMeHTOR OOHApyXeHbI MpH OCMOTPax MM MpoHs0- 
UWI pu padore. 

Ormeyennpie MOBPCHRACHHA BOSHNKIH B pesyabrate 
HCKaxKeHHi, BHOCHMLIX IIpHHyHTeMLHOH cMasKOli B HOp- 
MaJIbuy10 paOoty WoxtsirHuKa (HamM4He TyHOK Ha paGouelt 
MOBePXHOCTH CerMeHTOB H B3aHMORelicTBHe rHAPOAHHAMH- 
uecKoro HM rufApocraTMyeckoro. noToKos cMaskH). [Toppiuie- 
He HaeKHOCTH PaOoTbl MOMNATHHKOB C IPHHyAUTeTbHOM 
cmasKoh MOXeT ObiTh MOCTHFHyTO 34 CueT TIaTeAbHOro 
KOHCTPYKTHBHOTO BBINOAHEHHA BCEX 9@MCHTOB CHCTeMbI 
Takoro MogGopa ee MapaMerpoB, 470Gb BHOCHMbIe HCKa- 
2KEHHA Ob CBEMCHbl K MUHUMYMY, a MOJOKUTEM_HLIA 9- 
ext Gb Han6onbuuM. B wactHOCTH, BaxKHO NpaBHAbHO 
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Bb6paTb momayy Hacoca, pasMepLt H pacnonoxKenve ayAKH 
HIM KosbIeBO KaHaBkH Ha paOouell NOBepxHocrH cermen- 
Ta, SAcHO, ¥ro 4eM MeHbUe OyaeT pasMep YHKH MH MeHEUNe 
MPOHSRONNTebHOCTH Hacoca, TeM MeHbINe 6yayT H BOsMy- 
ULCHHA, BHOCHMBbie HM. OnHaKO HeO6xo_HMO, YTOOHI 6BIT 
nomyyeH rpe6yeMbilt MOMOKUTEMbELI sdpexr oT npHuyn- 
TeNbHO NOLayMd Maca Np mycKax M ocranoBKax. Tloaro- 
MY ONTHMaJbHbIe NapaMeTps 3eMeHTOB CHCTeMBI MpHulty- 
TMTeIbHOM CMa3KH MOryT ObITh MOMyUeHbI AIT KarxKorO 
OTyMYaIOMerocA 10 pasMepaM H Harpy3ke MOANATHMKA My- 
Tem ucmbiranHit. 

Onbrr akciuiyaralind HM HCUbITaHWA OKasaqH, YTO BeCb- 
Ma cyllecTBeHHOe BMAHMEe Ha paboTy MO_NATHHKOS c MpH- 
HYRUTeMbUOH ecMasKOl OKaSbIBAcT T1pPaBUAbHbIt BLIGOD 3KC- 
ueHTpucHTera ycTaHoBKH cerMenTop. Yaenmuenne Tanren- 
WMANbHOTO SKCILENTPUCHTeTA PesKO NOBBIMAeT HakexkHOCTh 
pa6ore NomNATHAKOR 

Tax, ua Bparcxott TSC: yrenayenue ranreuunasmbHoro 
SKcIeHTpucntera cermenTos zo 10—12% nospomuno mpaK- 
THYECKH MOMHOCTHIO BCKMOUNTD NOBPExKMeHHA NOLMATHH- 
KOB, HMeBIINe MecTO WO SToro, Hanexuoctb No_naTHHKOB 
MOCM€ YBCIMYCHHA DKCHCHTPUCHTETA TOBLICHACh Hacro.b- 
KO, UTO ObLIH OTeMbHbIe cya MYCKOB H OCTAHOBOK ar- 
peraros pu HeBKNOUMBUIeEMCH Hacoce NOMayH CMa3KH, KO- 
TOpLIe He BLISBaIM 3aMeTHOrC NoBpexeHnA cermentos. Ta- 
KHe IycKH 63 BKMOYCHHA Hacoca, cIyyMBUIMeCcA MpH Mep- 
BOHAYaIbHOM 3HAYeHHH aKCHeHTpHcHTeta, oOasaTebHO 
NPMBOAM K TORPeXKAeHMIO cerMenToR. 

YeeaHyeHHe 9KCHeHTPHCHTeTAa YMeHbIAIO ucKaxKeHMsT, 
BHOCHMBI€ IIPpHHYAHTeIbHOH momMavelt cmMa3kH. OuepnaHo, 
MpH IMOBBILCHHBIX SKCHeHTPHCHTeTAaX MOXHO YMeHbUINTD 
Pa3MepbI MYHOK, CHU3HTb NOAayy Hacoca, uTO B CBOIO O4e- 
Pekb elle Ooee CHUB8UT BOSMYINeHHA, BHOCKMBIe cHcTeMol 
NPHHYTHTeMbHO! TOLayH cMasKH. 


6-5. PABOTA OTAENIbHBIX SSIEMEHTOB CHCTEMbI 
TIPMHYQMTENBHOK MOMAYM CMA3KK 


a) Hacoc ericoxoro ”apneHHa 


Tlepponayasbuo IA okayd cMaskH TO MaBenem 
UPHMeHAMMCh AByXMIyHKepHHle Hacocbl THla TH-1200/250. 
Onn gaa gannol nem oxasanuch Henazexnpimn. Uacro 
B Mpomecce nycKoB H OCTaOBOK NMpOACXOAHAM OTKAsbI HA 
c6oH B HX padoTe, componomsAapMNecn NanenHem manue- 
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HHA B HanOpHok cucreMe M MpHBOAUBMIMe K NoBpexeHHAM 
NOAnATHHKOB. BrocaexcrBuu 9TH Hacochl ObIy 3aMeleHbt 
Oonee HawexKNLIMH H MpOM3BOLHTebHLIMM PadHanbHO-Mop- 
mwHesiimu Hacocamu Tuna HITP unu HPP. IIpu srux naco- 
cax cOow u OTKasbl Ip NycKaxX MH OCTaHOBKaX arperaToB 
MmpakTH4uecKH MpeKpatTHNUch. 

Henoctarkom padvaabHo-opmHeBEIxX HacocoB THA 
HIIP u HPP ssaaerca sHayutedbuad BuOpalusa Bcelt Mac- 
AOCHCTEMbI C YaACTOTOH, KpaTHol acy TwiyMKepoB, To- 
MHOXKeHHOMY Ha YacTOTy Bpallenua AucKka. B pes3yabrare 
MpOMCXOMMT pacKayKa BCeil CHCTeMbI MaCAOMpOBOMOB, IIpHBO- 
Asad “Hora K paspbBy TpyOox, kK c6oam B paGoTe 3vieK- 
TPOKOHTAKTHBIX MaHOMETPOB. 

Ha Borknucxoi TOC na yByx arperarax 4A CHCTEMBI 
MpHHYAHTeMbHOH CMaSKH MOMMATHHKA UCHOMbSOBaHEI BHH- 
Tonle Hacoctt THIa MBH-30-320 ¢ momayeli 4 a/c u mapne- 
uvem 10,0 MIJa. Pa6ora stux HacocoR He BbIgHRAeT HH- 
Kakux BHOpaunit B HatlopHoi cucteme. Ox“ mponte 10 KoH- 
CTPYKUHH H HamemkHee B paGorte. 


6] O6parnbie knananet 


Tlockoubky Maco OT Hacoca BbICOKOrO WaBvieHHA T10- 
WaeTCA B CEfMCHTbI TOKO Tipu MycKe H OCTAaHOBKe, a TIpH 
HOPMANbHOM YacTOTe BpallleHux MOMNATHHK paOoTaeT Kak 
OObIYHEI ru_ponuHamMuyecKuH, HEOOXOLUMO IPH OTKTIOUeH- 
HOM Hacoce 3allMpaTh OTBepCTHA B CefMeHTAaX, YTOOL He 
Obl0 yreuKH Macua u3 naeHKu. Jui STorO B KaxKOM cer- 
MeHTe YCTAHOBJICHbI o6paTHpre KdanlaHbl. 

Onir akciwtyaTalun MOKa3ad, 4TO o6parunie Kanab 
mponyckawtT Maco. O06 stom CBH]CTCIbCTBYeCT MOCTOHHHOe 
MaBeHHe B KOJIbUCBEIX KO/IIeKTOpaX BCeX TelicrByOulNx 
TOAMATHHKOB C npunyquTenbnok mogauett CMa3kKH, 3Have- 
HHe KOTOPOTO H3MeHHAeTCA C H3MCHCHHEM Harpy3ku Ha noq- 
MATHUK (IPH OTKOYeHHOM Hacoce BbICOKOrO MaBaeHus). 
Tak, HanpuMep, 2a nognaraHuxa arperata Bparexo TOC 
Mp4 lepexowe OT XOMocToro XOMa K MONHOM MOLHOCTH re- 
Hepatopa, 470 TIPHBOMHT K yBeNMYeHMO cpeMHell yReTbHO 
HarpyskKH Ha TOMMATHHK c 3,9 go 5,5 MIla, qapnenne 
B KOMbIeBOM KOMMeKTOpe MoBbImaeTca Ha 1,8—2,0 MIla. 
Kpome Toro, B KoaJeKTOp Wepelaiorca MybcaumM, IpoHc- 
XOMAMLHE B NOANATHMKE. Tax, pH Masbix Harpyskax re- 
Hepatopa Bpatckolt TOC na arperate H B ToANATHUKe BO3- 
HHKaloT 3HAYHTeAbHLIC MybCcanAH Cc HHSKOM YacToToH 0,4— 
0,5 Tu, pbispaniiie MIOXHM THApaBHYECKHM PexKHMOM Pa- 
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6ornt typ6unE!. Tpoucxonur myabealua ocesoro ycunus 
Ha NOAMATHUK B IeNOM, TOMULMHE! MacmaAHOH WaeHKH, 1aB- 
meHus B Hel. OmHOBpeMeHHO Mpoucxo_UuT MymbcaluA WaB- 
HeHUA H B KOMbUCBOM KOWMeKTOPe, OTAeMeHHOM OT MaCJA- 
HBIX [IeCHOK CerMeHTOB OOpaTHBIMH KalaHaMn. 

Tlyapcaua B KodaeKTope (ZBolinad ammauTyqa) mpu- 
MepHO paBHa MyabcawHH B MaCHANO WeHKe Hal cepequ- 
HOM cerMeHTa H coctaBsser 0,8—1,0 MIla. 

Visnoxerube (akTbl CBHAeTeAbCTBYIOT O MpollyckaHHH 
OOpaTHbIMH K/allaHaMH MaCJla H3 MaCJIAHbIX MeHOK cer- 
menros. IIpopeenue peBu3uH OOpaTHBIx KnatanoB ¢ 3a- 
MeHOli 1apHKOB yMCHbIUlaer Ha BpeMA NysAbcauM WaBse- 
HH MIpH COXpaHeHuM cTaTHYecko cocTaBAMOMel MaBAeHHA 
M ero H3MeCHEHHA TPH H3MeHeEHHUN Harpy3ku Ha MOWMATHHK. 
TakuM o6pasoM, rponycKaHue OOpaTHbIX KaamanoB yct- 
paHurb He yaercs. 

Ilponyckanve O6paTubix KlanakoB IpHBOAUT K 0ObeLH- 
HeHHIO MACJAHBIX IeHOK B 30H JYHOK OTJ@JIbHBIX cer- 
MeHTOB B O6mlyi0 cucremy. Sro co3kaeT BO3MOXKHOCTH Ie- 
perekaHwa Macsia H3 IeHOK Meperpy2kCHHbIX cerMeHTOB 
B ICHKH HELOrpyKeHHBIX, UTO ele Gosee OCMOAHAET YCO- 
Bux paOorbl neperpymeHnbx cermentos. H xota Komuuect- 
BO MpomyckacMoro Maca, BHMMO, HeBenHKO, ocobeHHO 
mocHe peryIHPOBKH KamanoB, OHO BCe Ke NOCTOAMHO UMe- 
eTcH H BegeT K yTAKeTeHMIO ycmOBHit padoTH NoANHTHHKA 
Kpome toro, mponyckaHne o6paTHbIxX KialaHOB yBeHuH- 
BaeT BCPOATHOCTh NOBPEAACHHA NOMMATHAKA pH Hapyure- 
‘HMM TepMeTH4HOCTH MacsonpoBoros [JI. 12]. 

Ha6momaetca TakKe paspymenve OOpaTHHIX KanmaHoB, 
BHRUMO, OT BHOPatHU, CO32aBAaCMOl HaCOCOM BbICOKOrO aB- 
aenus. Tax, Ha BotKunckon TOC OpiM cryian pasqeienna 
OOpaTHbIX KianavoB Ha cocraBiHble yacru. Oro cBueresb- 
craByeT O HeOcTaTOYHO HajexHOl KOHCTpyKUMM UpnMeHsi- 
eMbIX OOpaTHbIX KJlamaHOB H HEOOXOAMMOCTH UX 3aMeHbI 60- 
wee copepmmenibimn 


B) Macnonpoponbl 


Macuionponosbl cucTembl UpKHyLvTeMDHOK Noga cMas- 
KU Ip paOote arperaTa NOCTOAHHO HaXOMATCA MOM BBICO- 
KUM apsennem. IIpu nycKax u ocranopKax apaenue cos- 
maetca padoraimum wHacocom u coctaBaser 12,0— 
13,0 MIla. B ycranonusniuxca pexumax paOorbl arperaTa 
WaBienve B MaCdOMpoBRomax cosnaercs 3a cueT MpomycKa- 
HHA Maca OOpaTHbIMH KJlalanamMu um mp padote arpera- 
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T0B NOX HarpysKoH Zocruraer 8,0—10,0 Mla. Kpome toro, 
B MaCJOMpOBOLaX NHOCTOMHHO HabwOMaeTCA NyEcanua RaB- 
JeHHA, BbISbIBAeMaA paGoTOH HacocoB, a Takxe 3aByca- 
ulad OT pexAMOB pabors arperara. CoorsercTBeHHo Mac- 
ATONPOROAL AOJDKUbI ObITh BEINOMHCHB AOcTaTOUHO TpouHBi- 
Mu. B neppbii mepHox sxciyarayuu arperatos Bparcxoit 
TOC mpoucxonuna HeoqvoxpaTuble Hapywenua repMerH4- 
HOCTH MAGIONPOBOAOB B OCHOBHOM 3a C4eT BLILAB/IMBAHHA 
CBHHUOBBIX MpOKMaLOK BO QVIaHWeBbIX COCMHHeHHAX uacTeit 
KosIbUCBOrO, KoNeKTOpa. BnocaexciBHH MACJONPOBOLL BbI- 
cCOKOTO LaBeHHA ObwIH PeKOHCTpyHpoBaHbl, YcumeHD! (baan- 
aga COeAMHCHHS, UTO pesKO YMEHLUNATO YHCHO TOBpexKAC- 
nit. 

Tlopoubuo pacnpoctpawesusim Hapymenvem repmerny- 
HOCTH MACJONPOBOLOB CUCTeMBI MPHAy.uTenbHOl cMa3sKU 
ABAAETCA OTPHIB MCLHbIX COCAHHUTEABALIX TPYOOK OT CTaJtb- 
HOrO KOAbUeBOrO KOJeKTOpa B MecTax mpunaiikn. Opaau- 
HOH ABJAIOTCA 3HaUMTeAbHad BAOpauHA BCeli CHCTeMbI Mac- 
JONpoBoxos pu paGore HacocoB BEICcOKOrO AaBnenusa. [Last 
MpekorBpalleHuA STOO craqM ocyulecTBIATS NaitKy mes- 
HBIX TpyOOK K CTaJIbHOMYy KOJJeKTOpy cepeOpaubiM Mputo- 
€M, a B HCKOTOPLIX cay4aA#x MONOJHMTeTDHO yKperasTS 
TPYOKH KOAbLEBON cTAKKO. 

Hamayumum cnoco6om Gopb6n c oTMeucHiLim mepex- 
TOM sBUsHeTCH ycrpaHeHHe caMoro ucTOUHNKa BHG6panun 
Tpy6onposonop, HallpuMep 3aMena pafuasibno-nopmmeBbix 
HaCOCOB MaCJOBUHTOBbIMH, Kak 5TO CemaHO Ha WByX ar- 
perarax Borkancxot TSC. Ymenpmenne nymecauna B rpy- 
GonmpoBodax H WX BHOpatuM nyTeM 3aMeHbI HacocoB ToM0- 
XKUTEIbHO CKASHIBAeTCA H Ha paOoTe 91eKTPOKONTAKTHDIX 
MA@HOMETPOB, YCTAHOBCHHLIX B CHCTeMe NpUHyAUTenDHOA 
NOHa4uH CMASKH, TAK Kak HX COOK MpOHCXOAAT B OCHOBHOM 
3-38 BBICOKOH BAOpPALMH MaCJIONPOBOAOB. 


6-6. OBJIACTb MPMMEHEHMS MOANATHKKOB 
C MPYHYAATENBHOK NOAAYER CMA3BKK 


YurTnpaa TIOIOMATCADHDE 1 OTpHLare/bHbie CTOPOHbI 
CHCTEMLI MIpHHyAUTCbHOn TOMayH CMa3KH, MOMKHO carely- 
JOIWLEM o6pa30M onpeeaHTb o6nacrh ee TIDHMCHCHHA. 

TloqnatHwxkn rumpoarperaton, umeromme pu mycKe 
yienbuyio Hnarpysky 3,0 MIla u spite, tenecoo6pasHo 
OOopyQoBaTb cucTeMoH MpHHyLurerbHOl nomayM cMa3KH 
K MOBEPXHOCTAM TPeHUA NIpH MycKax H OcTaHoBKax. Cucre- 
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Ma IpHHYAUTeNbHON MoLavH CMasKH MOMKA OBIT BLITIONHe- 
Ha TaK, YTOOb! O6€CHeYHBaaCcb BOSMOXKHOCT MYCKOB H 
ocTaHOBOK arperata H 6e3 BKOUeHMA Hacoca Toxay CMa3- 
xu. [louKHO QOlycKaTbca Mo Kpalwe Mepe HeCKOJbKO Ta- 
KUX MYCKOB H OCTAHOBOK B CJTy4ae aBapuiinoro BbIXOfa H3 
CTPOA CHCTEMBI CMa3KH H HEOOXOANMOCTH paboTH arperata. 

Cucremy UputyaqureabHol nojaun cMasKH caeayeT NpH- 
MCHATb B peBepCHBHbIX TIOAMATHAKAX arperaToB THDpoak- 
KYMYJIMpylOUlAX STeXTPOCTAaHMMA ake pu HeBbICOKAX 
yAeCAbHBIX Harpy3kax Mia o6neruenusa ycnoBult nycka, Tak 
KaK 9TH MOMMATHAKH C HYJICBbIM SKCIEHTPHCHTCTOM HMEIOT 
Goce TaxKerbe yctoBua padorbl. Kpome toro, upH mycKke 
B MOTOPHOM Ppe@XMMe KPYTAMMH MOMCHT HeLocTaTOHO Be- 
JIMK, YTO tpedyer BOSMOMKHO GoubUIeErO CHHYKCHHA MOMCHTA 
COMpoTHBAEHHA, 

IIpu myckax OObIuHEIX TYPOMHHBIX arperaTOB, HMCIOUHX 
yaeabnyio Harpy3sky Meuee 3,0 MITa, ruApassmuecxui Kpy- 
TAINMH MOMEHT BO BCeX CilydatxX HaMHOrO TIpeBOCXOANT 
MOMCHT CHI COMpOTHBJIeHHA B TIOMMATHHKE, H C sto TOU- 
KH 3peHHA NpHbyMuTebwan mofaya Macjia K NOBepxXHOCTAM 
TPCHHA MOMMATUMKOR OOLIUMBIX arperaTOB He Tpeéyerca. 
BosMoxKHO, B OTACMbHBIX CIyUAAX, HCMOMbAOBAHHe NPHHY- 
TUTE MbHOR nowauw cMa3KkH H Ha TAKHX NOMMATHHKAX, OMHa- 
KO TOMbKO Kak MOMOMHUTeTbHOrO ycTpolicrBa Aut yMeHb- 
WeHHA H3HOCa NOBepxHocred Tpesus. OGssaTenbHbIM ycs0- 
BHeEM B 9THX CilyYaAx ABUACTCH odecnerenne HOPMAJIb- 
HBIX IlyCKOB 4 ocTaHOBOK 6e3 BKMOYeHHA Hacoca WOAadH 


CMa3KH. 


Tnoasa ceabmas 


NONATHMKK FOPMZOHTASIBHbIX 
TMAPOArPErATOB 


7-1. KOHCTPYKTMBHBIE OCOBEHHOCTH KM YCNIOBMA PABOTHI 


Ha paxe uuskonanopuprx rugpossexrpoctanmnit Coser- 
ckoro Coosa ycTraHOBJeHbI TOpH3OHTabHBle ruApoarpera- 
‘TbI: NOMyNpAMOTOUnEI rampoarperat MoutHocTHIO 21,8 MBr 
na Kamexott TSC, Kancyapuble rpoarperatTbt MOULHOCTBIO 
no 20 MBr na Uepenosenxot TIC u nepenagux TSC 
VWnrypcexoro kKackasla, KallcybHble ruApoarperatbl MOUI- 
Hoctbio m0 19,2 MBr wa Kuescxoli u Kanescxon TOC, yuu- 
Kaububle KalicyJibHble THApoarperatTbl MOMLHOCTBIO NO 
47,3 MBr wa Capatoscxoit FOC. 
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Tloguarauka § (uM ynopnpre nogimiiaKu) ropHson- 
‘TaJlbubIX THApOarperaToR uMewoT Ty OcobeHHOCTb, YTO OHH 
NOMKHbI BOCIPHHUMATh MpAMoe M O6paTHoe yeusHe. B pe- 
9KHMAaX MycKa, Ha6opa Harpy3KH H BO BCX YCTAHOBUBILMX- 
cH pexkUMax OceBOe THAPABIMYECKOe YCuHe HMeeT MpAMoe 
HanpaRsenve (8 CTOpOHY HHKHETO 6beda); mpH ocraHoB- 
Kax, COpocax Harpy3kH, a TaKxKe Npu padoTe B MOTOPHOM 
pexuMe BOSHHKaer ycuune, AelicrByloulee B o6paTHylo CTO- 
pony. Ilostomy mognATAHKH Ha TOpHSOHTaIbUbIX arperaTax 
BRINOTHAIOTCA JBOMHLIMH — ACK MMeeT [Be 3epKa/bHbIe 
MOBePXHOCTH; MO 0Ge CTOpOHbl Aucka yCraHosueHb! cerMeH- 
Tbl— JNA BOCIPHATHA IpAMoro u OOpaTHorO oceBOTO yCH- 
aus (IpaMoh w OGpaTHbiit MOAMATHUKH WH, Kak MpHHATO 
3aBOOM <SueKTpocusa», —NOMIATHHK 1 KOHTPHOAMATHHK) - 
B onnmx xoncrpyxuuax (Kaewckas u KanescKxaa TSC) 
MpaMol H OOparHEli NOMMATHHKH PAacCUATHIBAIOTCA Ha OMH- 
wakosyio Harpysky, B Apyrux (UepenopenKat Capartos- 
cxaa TIC) o6patHbiit MOMMATHUK paccuNTbIBAcTCA Ha MeHb- 
nrylo Harpysky, 4emM mpsaMol. 

Vis mpupeqennbix B Ta6a. 7-1 qaHHbIX MOANATHAKOS TO- 
PHSOHTAIDHBIX TULPOarperaroB HeKOTOPHX MelcTBYIONMxX 
TOC BugHo, vro NOMMATHNKH padoraloT MPH HEBLICOKUX 06- 
UIHX H YAesIbHBIX Harpyskax, 

Vimeerca Ba pagvM¥HbIX KOHCTpyKTHBHLIX HCTIOMHeHHA 
HOMMATHUKOB POpUZONTatbUbIX rupoarperatTop: TMOANATHH- 
KM Ha UpyXXWHHOM OCHOBanHH (seHMMrpagcKoro sapona 
«<Qmektpocnta>) HW MOANATHHKH ¢ pEUaxHOL cucreMolt Onn- 
panua (XapbKOBcKoro 3aBoqa «<SaexrporaxKMau). B mol- 
MATHHKAaX Ha MpyXWHHOM OCHOBaWAM Kaxkelli CcerMeHT 
onmpaercs’ Ha GorbIoe KOMHYeCTBO (10 60) mpy2kun cie- 
WHasbHolt KOHCTPYKUHH — M3 TOCKHX ITaMMOBaHHBIX TM- 
cKoB, HaOpanubix B makerbl. [IpyxkHHbI HMeIOT CTaOHMbHyIO 
xKecTKocTs (pas6poc +3%), YeM BHITOMHO OTAMYAIOTCA OT 
IIPHMeHABLINXCH B CTapbIX KOHCTPYKUMAX BHTbIX CHIMP asi 
HUX Mpy2xkwH, KOTOpble HMC BeCbMa HECTAaOUNDEBIe MCKa- 
HuvecKHe XapaktepucruKH (cM. rai. 1). Ha npy2kHHbt omH- 
palorca CerMeHTbl Kak MpAMOTO, Tak HB oOparHoro mogusaT- 
unka!. Cerments! oOpaTaoro MoAMATHHKa MeHbINe 10 
pasMepaM, MocKombKy BO BceX Mpy2KUHHDIX MOMIATHUKAX 
OOpaTHE no_usTHMK paccunTsinaerca Ha MeHBILIyIO Ha- 
rpysky (ta6.. 7-1). 


1 Wckmovenve cocrapaser noguaTHHK NoxyNpAMOTONHOrO arperaTa 
Kamcexoi TSC, y Koroporo cerNeHTb MpAMOrO NOMNATHAKA HMEIOT MPy- 
2KHHHOe, a OOPaTHOrO NOANATHHKA — 2ecTKOe OMUPAHHe (cm. Ta6m. 7-1). 
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Ta6auua 7-1 
Ocnosxele daniote nodnsmKuKxos z2opusonmancnux 2ud poazpeeamos 


Paposnexrpocrannua 


Tapawerp 
p Uepenonen.- aparoR- 
Kancxas an | Kuescxan | “Cag 


Yacrota Bpaijenua poro- 


pa, OO/MHH. ww. ee 85,7 75 
Ooines Hansika: MAL... 3.0 0 
370-[)k-3:0 

Uneno cermenton Sf 18 
6 16 


Vanemuan werpysxa, Mila 


Cpeansa oKpy>KHat cKO- 
pocte, m/e... s,s 


30 


Hapyxnpii guametp cer- 
MCHTOB, Ms wt. ess 


Buyrpennuit AMametp cer- 
MCHTOB, Mee. eee 


aU 
2,46 


51X37,5| 39X50 
36,5X17,5 |36,517,5 | 11<37,5| 129027 


Pasmepbt cermeHTOB (JIM- = 2 
May MOREA) OMS | age, | UE 


Th fe 2 
Roserpyeanaos acvome.| UORGH |u| Pett | Reve 
BHO: as Nets te, 7 
*Kectkui | Mpyxkax- | WKecrxait | Mpyxnu- 
aptit Abii 


Tlpameyanne Butenwtese nym 
ORK ZANILTe TO upAYOMy nosnaTIMRy, 9 
gyavewatexe—n0 oGpancoxy nontaranxy. Uoxniyy, auanorisase eTanoBaeaisin Ha 
lepedowexkoll TSC, umecot arperars nepesaquem TOC MarypeKoro Kacwata 


TIpyxkuHbI pacnonoxeHbl co CMemeHHeM OTHOCHTEAbHO 
WeHTpa cerMeHTa WIA CO3qaHha HeOOxOAMMOrO SKCLCHTpH- 
cuTeta. Tipy2xunnoe ocHOBaHHe cerMeHTOB oGecmeynBaeT 
UX a1acTHIHOCTh. Tak, MpyKWHbI NOL cerMenTaMH mpsMo- 
ro NoAmatHuKa arperata Uepenosenkon TOC mpu npuso- 
X%KCHHH MOTHOH Harpy3ku MporuGatorca Oonee 4eM Ha 
1,5 mm. Takaa mofaTauBoctb cerMeHTOB CMAryaeT Mysbca- 
HH OT OMeHHSI 3epKasIbHou MOBEPXHOCTH JLUCKa cmoco6- 
cTByeT HeKOTOpOMy BbIPABHHBaHHIO HarpysKn Me*KIly cer- 
MCHTaMH. 

B PLIMAKALIX NOAMATHHKAX Ce€TMCHTH MpAMoro nogznAT- 
HHKa ONHPaloTcH Ha BbIPABHHBAIOMiy!IO PbluaxKHylo CHCTe- 
uy. Ha pue. 7-1 cxemarHyecku NokagaH MOAMATHHK arpera- 
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va Kuescxot TSC raxolt KonerpyKitum. CermMeHTbl mpsMo- 
ro noanarnuxka / omupaiotca Ha BepxHue pbiuarn 2. Onupa- 
Hue TpoucxoguT vepes yop 5, sakpelVIcHHbill B TeNe Cer- 
meura, 4 onopy 6, ycraHOBJIeHHy!0 B Tele BepXHero pbiuara. 
Y ynopa 5 TlopepXHocTs ONBpaHHA— 1oCKOCTb, y OMNopbl 
6—cdepa. Bepxuwe pbiyard onupatorca 10 paxHasbHbiM 
JWHHAM Ha HMWKHHe pbluaru 3, KOTOPbIe AMeIOT BOSMOIK- 


Puce. 7-1. Tloguaraux arperara Kuescxof T9C. 


HOCTD KaYaTbCA Ha OMopax 7, 3alipeCCOBaHHBIX B HCMOABHK- 
Holt oolme 4. Ecau pa6ouan mopepXxHOcTh Kakoro-v1H60 
CerMeHTa OKA@XKeTCA BbILe MAOCKOCTH paGouHx WoBepxHO- 
cre OCTaJIbHHIX CerMeHTOB, TO 9TOT CerMeHT BOCHpHMeT 
OdmbUTY!O, NO CpaBHeHMIO C ApyruMH cerMeHTaMH, Harpysky. 
Tlom meficrsuem 9TOH HarpysKH cerMeliT BMecTe C BePpXHHM 
piyarom 2 CABHHETCA TO HalpaBseHHio OT AucKa. Heine 
onopbie pbiuarn 3 moBepHytcA BOKPy? CBOKX JIHHHH Kada- 
HHA H CABHHYT 110 HallpaBJieHHio K MHCKY cocewHHe cer- 
MentbI. Ilepememenne, HO yoke MeHBIIee, nepshaytey Ha 
cnenyiouye cermentbl, u Tak fanee. TIpomecc 6yzer mpo- 
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HCXOLUTh NO TeX Nop, NoKa warpyska He 6ymer pacnpenese- 
Ha PaBHOMepHO MO BCeM CerMeHTaM. 

Tak Kak yCuaNA B S9JIeMeHTAaX pbluaxKHOH CHcTeMBI Me- 
pexaiorcdA 10 HeEOOTbIHM TMOWaLKaM HM yierbHble Harpy3- 
KM MOFYT ObITb 3HAYHTEAbHBIMH, TO BCe ONOPHLIe MOBepXHO- 
CTH BBIMOAHeHbI 43 MarepHana BbICOKOM TBepmocTu. JLerTa- 
aa 5—7 Beinomnenbt 43 cramu IIX-15  umewr rBepsocte 
ONOpHEIX noBepxHocteit HRC 60—65. Tsepzocr onopHbx 
MOBePXHOCTeH BepXHHX phlyaroB 2 H HMKHUX ppluaroB 3 
cocrasanet HRC 29—33, a o6pa6orKa noBepxHocrH BbIMO.- 
HeHa 10 9-my Kwlaccy YHCTOTHI. 

Onupanne o6parnoro NOAnATHHKa B WaHHOl KOHCTpyK- 
uuu (puc. 7-1) BioaHeHo no xKecTKoi cxeme. CermenTnl 8, 
aHaJiorHuHble m0 KOHCTPYKILMH U pa3smMepaM cermMeHnHTaM 
MpaAMOrO TOMATHHKa, wepes ynop 9 u onopy JO onepTE Ha 
cneluatbubte ocx J/, Koroppie daanuamu 12 npuxpennenst 
k Kopmycy /3. Mexzy ocamu // nu @aaniann /2 nomemenbt 
TapelbuaTbe mpykunbl 14, npuqaiouwe HeKoTOpyw 9,1a- 
CTHYHOCTh ONOPHO! cucreMe OOpaTHbIX CerMeHTOB, 4TO T10- 
sBOIAeT CMArUaTh OueHHe AWCKa VW B HEKOTOpO! creneHu 
criakuBaer NyJBealnAn. 

Tlognsitauxu c: pbtuaxHol BolpaBxuBaiouled cucteMoit 
WIMPOKO MpHMeHAIOTCA Ha MapOBbIxX H ra30BbIX TYPOuHax 
H Ha Cykopbix ABuraTedbupIX yctaHoBKax (cm. [JI. 33]). 

B sapyOexuol mpakTHke Ha ropHgontadbHLIx rH~po- 
arperaTaX IpAMeHSIOTCH MOMNATHHKH C 2%KeCTKHM onlnpa- 
HveM cermeHtos. KanicyJibubie ropw30HTasbHble arperaTbt 
d@panuysckoli mpuausHol cranuun Cea-Mano uMeror mol- 
MATHHKH Ha TuxpaBsMyeckok onope [JI. 20] (konerpyKmna 
sauMcrBoBana B CCCP {JI. 43]). 

TloansitHuku MH ynopHble TOAUMIHHKN ropus0HTasb- 
HBIX THQpOarperaTow paboraior B 3Ha4yHTebHO Oonee aer- 
KHX YCHOBUAX, EM NOANATHMKH BEPTHKabHBIX ruLpoarpe- 
raros. EcJim ha NOAMATHNKY MOCMeLHUX MocTOMMHO Melicr- 
Byct Bec poTopa, a MipH paGore oGaBnercd peaKuuA 
BOB, TO Ha MOMMATHHKH TOPH30HTaJIbHELX TuApoarperatTos 
MeucrByer TOAbKO peaKIHA BOLI. 

Ha ropusontanpubix arperarax mpu myckax MexKay WH- 
CKOM H C€fMeHTaMM MMeeTCA SHAYUTeTBHBI 3a30p, O6pa- 
30BaBUIHHCA Mp mpembinymel ocranoBKe 3a cuet cmBura 
poTopa B OCeBOM HallpaBseHHH OT MpaAMoro HozNATHHKA 
K O6paTHomMy nogmaTHHKy (KONTpHOANATHHKy). Macaguast 
mueHKa Mey C€TMeHTaMH H AMCKOM COxpaHsAerca B Tete- 
Hime Bcell cTomHKH arperara. B mpomecce mycka poTop oT 
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TIpPHO2K€HHOTO THApaBsMYeCKOTO ycnuaHa cMelmaerca B cTO- 
pony mpsMoro nopiarnuKa, BLiOupax sasop HM Harpy2Kacr 
ero CerMeHTbl. 

Kak moka3anu 3aMepbl, NpH paGote Ha XOJIOCTOM Xosly 
M MasBIx Harpyskax (MeHbINe 25% HOMHHaJIbHO) oceBoe 
ycumue jelicrsyer B cTOpoHy oOpaTHoro NOAMATHUKa, wWa- 
crwuno narpyxKaa ero. [[pamoi noanaTrHuk mpH 31OM pas- 
rpyxen. [pH paGore redepaTopa Nox HarpyskoH ycnoBHa 
paOorst MoquaTHuKa Take serkue. Kak BHAHO 13 
ra6a. 7-1, HanOombIas pacucTHaa yReabHad Harpy3ka, jeii- 
cTBylollad Ha TipsamMoit MOAMWATHHK, HH B OHOM Culyyae He 
qocruraer 3,0 MIla. Sameppt na qelicryroulux NoAnaTHn- 
KaxX WOKasaJin, 4TO WeHCTBHTeIbHaA Harpyska Ha IIpAMOM 
MOWNATHAK MeHbIe pacyerTHoii. 

TaxuM o6pas0m, TpyAHocreli npu pa6ore NoANATHHKOB 
TOPH3OHTANbHBIX arperaToB MOM Harpy3kol M Npw WwycKax 
He BOSHUKaeT (HArpySkM, MelicrByIONIHe Ha MOMNATHUK, He- 
3HAUHTeNbHBI, HMeeTCH MaCJAHad WieHKa MexKLy MOBepXx- 
HOCTAMH TPeHHA IPH MycKe) . 


7-2. YIIPOLWEHME YMPABIEHKA TOPHSOHTANIbHbIMA 
TMPOATPETATAMM B CBSI3K C OCOBEHHOCTAMM MOANATHKKOB 


Yunreipad AerKHe yCNoBua paoorbl NOANATHUKOB T0- 
PHZOHTANbHBIX PALPOAarperaros MpH MyCcKaxX, MOI%KHO yitpo- 
CTHTb CXeMbl yipaByenua arperatamu. YszectHo, uto Ha 
Bcex ralpoarperaTax Cc MOBOpoTHO-JONacTHbIMM TypOUHa- 
MH IIpH ocTaHOBKax MIpOM3BOLMTCA MOBOpOT JoOMacreH pa- 
6ouero KONeca C MHHHMaJIbHOrO yTvia, cooTBeTcTByrouyere 
XONOCTOMY XOMy, Ha WyckOBO! yrow, O6M3KHit K MaKCHMaJIb- 
HOMY, a UpH Myckax, HaoGopor, ¢ MycKoBoro yrvia Ha MH- 
HUMabHbIt yrom. Sto Acmaeren AA oOneruenHA YCNOBUK 
paoorht TOMATEHKAa mp nyckax (mpm OompIMMxX yriax 
ycTaHoBku nonmacreh pa6ouero Komeca oceBoe FHApaBJH- 
weckoe ycuyue MeHbIe, YeM IPH MadbIx yraax). Ilpu ro- 
PHSOHTAAbHLIX ruapoarperatTax oT 9TOM CX€MbI MOXKHO OT- 
Kagatben. Takoe u3MeHeHHe CXeMbl IycKa H OCTAaHOBKH 
6b npoBeneKo Ha UepenosenKol [IC {JI. 18]. Ilo nepso- 
HavambHo mpuusaTol Ha TOC cxeme aBToMaTHKH JolacrA 
paOouero KOmeca B Mpowecce OCcTaHOBKH ycranaBusluBasuch 
Ha nyckonoi yroa+ 5°. [Ip atom yrae HW NycKOBOM OTKpBI- 
THM HallpaBmioulero almapara 13% upouspoauacs nycK 
arperatos. B mpouecce sKciinyaTaun MyCKOBoH yron Obi 
YMeHbIICH pice) 0° mupu coxpaHeHHun Tpe?KHero, mlycKOBOrO OT- 
KpbiITHA Hanpabsmousero ammapara. Tipu stom ocepoe ycu- 
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je Ha TlOAMATHHK Bo3pocto Ha 12% u cocrasuao 54% pa- 
Ooyero ycuaua, tT. e. 16,0 MH, a yaeabHan narpy3Ka 
1,2 MIla. 

Yroa ycTaHoBKn slonacteit pa6ouero Komeca cooTBeTcr- 
ByeT Ip paGote Ha KOMOMHaTOpHO saBHcuMoctH 50% Ho- 
MHHAaAbHOM MOUMHOCTH reHeparopa. Bio pewexo orka- 
3aTbCA OT ABTOMATHYECKOTO pasBOpoTa sonactei Ha Tycko- 
BOH yrOd Tip OcTaloBKe H NocweAylomjero cBepTLIBAaHHA ero 
npw nycke, ycTaHOBAB MHHMMavIDHBIIi yrom moBopota s10- 
nacre 0°. IIpu sTom typ6uHbt paGoraior B 30He MaubixX 
Harpy30kK Kak lIporlenmepuEie, a B 30HE GombUIHX Harpy3soK 
Kak MOBOPOTHO-soMacTuble. 

Ymenbmtenve nyckoporo yrna c +5 go 0° wu OTKa3 oT 
aBTOMATMYeCKOrO pasBoOpoTa JonacTeli Ha NycKoBoh yrom 
yIpocruo CXeMy aBTOMaTHKH H COKpaTHO BpeMsA nycKa 
wu HaGopa Harpy3KH. Ecau no crapol cxeme Bpema qocru- 
WKeHHA CHHXPOHHOH YaCTOTb! BpalleNus MpH MycKe pas- 
HANOCcb 17,6 c, TO NO HOBO cxeme OHO cocTaBHO 10,4 c. 
Kpome toro, oOmeruvvicd pexuM pa6orbl MacdqOHaTiopHEIx 
yceTaHOBOK pH rycKax u ocranopKax. TlockompKy arpera- 
‘TI peKO paOoraior B 30He Harpys0K MeHbe 50% nomu- 
HaJbHOH, yBemuueHMe yraa ycTaHoBKu aOnacreli paGouero 
Koseca MO 0° B 3TOM 30He He uMeeT Tipakruyeckoro 3Hhaue- 
HHS. 

Tipu ocranopKaX MOAIATHUKH TOPHSOHTAAbHbIX arpera- 
TOB Take padoTawWT B SHAYHTeIbHO Oowee MerKHX yCvI0- 
BHAX, YM MOMMATHUKH BepTHKawbHbIx arperatos. Ha nog- 
TATHHKH BEPTHKAMbHbIX arperaToR B TeyeHMe nNpowecca 
OcTaHOBKH jlelicrByeT Harpy3Ka OT BeCa Bpallaiomuxcs a+ 
creli, 11% KPyNHBIX arperaTOB BeCbMa 3Ha4HTeAbHad (0 
3,0 MIla). Sro spispiBaer neoGxogumecTs o6aeruaTb pa- 
6oTy NOMATHMKa B CaMOM KOHMe OcTaHOBKN HK TOpMOsuTb 
porop pu yactore spamcnua 20-—30% nomuHaaDHoli, 4T0- 
6bI CoKpaTHTh BpeMa paOoTbl Ha Hu3KHX OOoOpoTax. 

B noqnsaTHukax rOpHsOuTaIbHEIX arperaToB B TAKOM O6- 
aerueHuu HeT HeOOXOMMMOCTH, Tak KaK B KOHUE OCTaHOB- 
KH, IPH MawOli YacToTe BpalleHHA poTOpa K NOAMATHUKy 
He MpHaoxKeHxO HuKakol HarpysKu. Tlostomy TopmMoxeHUs 
MOKHO He ocyllecTBaTb. B reneparopax Uepenoseuxolt 
PSC sro o6croaTemberBO yuTeHo ene Ha 3aBone. OHM usro- 
TOBJICHE! G€3 TOPMOSHHIX YCTpOHcTB H OCTaHaBMBAalOTCA Ha 
BbiOere. B pesyibTaTe TOPMO3ALero elicrBuA BOUL HU He- 
Goapuioh Maccbl poropa OcraHoBKa Ha BHOere WIMTCA He- 
Mxoro —oxono 1 man. pu Gompuinx mporeyKax yepes J0- 
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{larkH 3aKpBITOTO HanpaBsAiOULero ammapata BpeMx BHIdera 
yBemmuupaerca. HeomuoxpaTHo HaGwmogasHch cryyan, Kor 
a wocde 3aKpbiTHd Hallpabamiomero almapata potop He 
ocTaHaBAMBanca B TCveHMe AAUTeAbHOrO Bpemenu (2—3 4), 
a Bpalladca Np OVeHS Madol uacTOTe BpAlLeHuA (2—5 % 
HoMuHadbHol). B sTux cayyadX OCTaHOBUTb POTOP MOKHO 
su60 nyreM pasBopota onacrelt pabouero KoHeca Ha Noa 
Hoe OTKPbITHE, THOO CBePThIBAHHeM HX Ha MOMHOe 3aKDbI- 
THe. 

Jina nognaTHuka auTedbHoe Bpalenue MpH madJoit 
cKOpocTH He IpescTaBaser omacuocrH, TaK Kak IPH 9TOM 
HeT Harpy3ku. B Ooaee TAKEMLIX YCNOBHAX HaxonArca 
ONOpHEle MOAWHMAUKH, HO, KaK HOKasaq OMIT sKermyaTa- 
WAH, OHH TAK*Ke BbILepRUBAlOT TaKHe PeAKHMDI, 


7-3. OCOBEHHOCTM PABOTbI KOHTPMOANATHKKOB 


VianecTHo, 410 Mp MepeXOAHbIX pexkUMax (ocranosKy, 
cOpocbl Harpy3Ku H T. 1.) B NOBOPOTHO-TOMACTHBIX THAPO- 
TypOMHax lpovcxonuT paccormacosaime KOMO6MHaTOpHOHt 
3aBHCHMOCTH TYpOuHEL mlonagqaloT B pasrouHy1o M TOPMO3- 
HY!0 30HbI XapakTepHuCTHKI. B 9THx 30Hax oceBoe THApaB- 
SIMYECKOe YCHAHe MeHSeCT 3Hak nelcrsyet B CTOpOHy Bepx- 
nero 6becpa, T. e. HOMBsINeTCA TAK HAasbIBAcMOe OTPHMAaTesb- 
Hoe oceroe yeuane. Momesbyble ncibITaHHia [JI. 19] moxa- 
ganu, YTO AAA TOPH3OHTAbUBIX cypOun OTpullaTesIbH BIC 
oceBble YCHJIHA 6ompule, yeM WIA BePTHKaJIbHBbIX. 

Samepamn Ha TOpH3OHTAJIbHOM KallcybHOM arperaTe 
Uepenoseko TOC ycranopneso, uTo MpH pasrpysKe 
c 50% MomHocTH JO Hy M CBepTbBaHuM JonacTeH KO 
—5° BOSHHKaeT OTPHUaTembHoe oceBoe THApABAHYECKoe 
ycHuHne, TIpeBbIINaloulee Harpy3ky, Ha KOTOpyIO paccuntTaH 
KOHTPMOMMATHHK. B cayyae SaKpbITHA HallpaBsaroiero ali- 
llapata "py BKJIOYCHHOM B CeTb renepaTope wv trepexome ero 
B MOTOPHDIit pexKHM TIOABJIACTCA OTPHILATebHOE PM ApaBsai- 
weckoe ycuuue, IpHMepHO Takoe XKe, Kak H pa6ouad Ha- 
rpyska wa mpsMoii nommaTHnx. [ostomy mpeactapaaerca 
wenecoobpasnbiM OOparHbit NOMIATHHK BbIMOAMATD Ha Ty 
xe Harpyaky, ¥T0 H UpaMol. IIpakruyeckH 970 He BbISOBeT 
YyNopoxwkaHAd TeHepatopa H CTO YCNOMHCHHs, a HaAeIKHOCTD 
€FO 3HAYMTeIbHO MOBLICHTCA. 

Ha Uepenosenxon POC, rae OOparHbit noxnATHMK pac- 
cuuTaH Ha TpeTb Harpy3KkK MpaAMoro MOAMATHUKA 
(a6. 7-1), B Hayate okCIayaTanan TIPOHSOLIAO CAMOTIpO- 
WBBONbHOe SAKPbITHE HallpaBsmouyero almapata MIpH BKM 
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Y€HHOM B ceTb rexepartope [JI.18]. Texepatop mepeures B Mo- 
TOPHEM pexuM, MpoHsoulaa meperpyska OGparnoro nogat- 
Huka MH ero Moppexenue. Bad6uropan nopepxHoctb cer- 
MEHTOB OOpaTHOFO NOMMATHHKA OKasalach NoAMaBeHHOH, 

Ha arperarax Kuescxolt TOC B nepaeit mepwog sKcnany- 
aTalW TAKE OBIIH CLYYaM IPOMSBONBHOrO 3aKPbITHSA Ha- 
Mpawssiomero anmapata pW BKMOVeHHOM B CeTb Tekepa- 
rope {JI. 48]. Oxznaxo nospexazenuh o6patHoro TlogznaT- 
HuKa 93TO He Bu3Ban0. Kak Buano u3 ta6m. 7-1, Ha 
anperatax Kuescxoit TOC obparipiit u mpamol noquaTHuKH 
BBIMOMHCHb Ha OMMHAKOBY!O Harpysky. 

Bnocnenctaun, 10 HeoOxomuMocTu, Ha Kuescxo TOC 
Obia BBeeHa paOoTa arperaTOB B P@XKHME CHHXPOHHBIX 
KOMMeHCaTOpOB MPH BpallleHuH paOouux Komec B BOse 
HOMHOCTHIO CBepHYTHIX JOuacrax. Huxakux sarpyanennit 
B pa6ote TOAUATHHKA Tip STOM He BOSHHKAJO. 


7-4, OCOBEHHOCTH PEMOHTA 


PemMouT tOMUATHHKAa TOpH30HTaJIbHOrO rHuApoarperata 
B3HAYHTeEIbHO OTJIMYACTCAH OT PEMOHTA TOMNATHHKA BepTH- 
KadbHoro rugpoarperara. Tipu peMoHTax WocieqHerO mao- 
poBKy 6a66HTOBO! NoOBepxXHocTH cCerMeHTOB MpoHsBORAT 
¢ MpoBepKolt HenocpecTBeHHO TO sepKkanbHoit MOBEPXHO- + 
eTH THCKa. Tina 3Toro JenaeTcH NpOKpyTKa poTopa Ha cer- 
enrax, CMa3aHHBIX casoM. CermeaThl 3arpy2KeHbl BecoM 
potopa arperata, KOTOpHIH B GOMbIHHCTBe CAyYacB CocTaB- 
‘set He MeHee MONOBHHbI OT pabouelt Harpysku Ha NomMsAT- 
Hak. IIpH peMoHTe NOANATHHKAa TOpHsONTaTbHOrO ruApoar- 
perata (6e3 AeMoHTaxKa poropa) mpousBecrH maOpoBKy 
CerMeHTOB HellocpezcTBeHHO No «sepKany» Hembas. Ee mpu- 
XOLUTCH Meath 10 WabpoBourol naure. 

Peryauposxy Harpy3kH Ha CerMeHTbI TIOMMATHHKA TO- 
PHSOHTAIbHOrO arperaTa TAKE HCIb3A MIPOBCCTH, KaK STO 
MedaercA Wa BeCpTHKAIbUbIX arperatTax, MOTOMY ‘TO HeT 
BO3MOXKHOCTH 3arpySHTb Ce€rMeHTHI Ha Hepaboraronem ar- 
perate. Tlostomy o4eHb BaX%KHO HMCTb KOHCTPYKIHH C aBTO- 
MaTHYe@CKUM BHPaBHUBaHHeM Harpy3KH Mey cerMeHTaNH, 
NOsBOAIONHe HCMPaBAATh HeTOUHOCTH MpeABapuTeNbHON 
yCTaHOBKH CefMeHTOB IIpH MOHTaxKe MIM peMoHTe (HanpH- 
Mep, PbIUaxKHBIe MOLNATHMKH Ha arperatax KuescKolt 
TC). 

TIOMMATHAKH C UpyXHUHEIM ONMPaHHeM XOTH HW S7aCTHY- 
HbI, HO: He OOeCreYHBaIOT MOMHOTO BbIPABHHBAHUA Harpy3kh 
Me@x*Ky CerMeHTaMH. B 910M cayyae pw peMOHTe MH BocCTa- 
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HOBCHAH NOBPEX/CHHEIX cerMeHTOB HJM HX saMeHe He06- 
XOMMO TIPOMSBOLUT MOLTOHKY CerTMeHTOB Me2%KAY co6oli 10 
TOMU[MHE C BLICOKOH TOUHOCTHIO LO 0,03—0,05 um. Sto ayy- 
we Bcero BBIONHATh Ha pesepHoM crauKe (upodpesepo- 
Batb 6a66uToByIO MOBepXHOCTh BCeX CerMeHTOR C onnolt 
ycTanosKn ¢bpesnt) . 

Hau6omce TpyoemKas uw OTBeTCTBeCHHAA OMepallus IPH 
peMOHTAX HAH PeRHBMAX NOMMATHAKOB TOPHSOHTATPHDIX 
rumpoarperaton — pasOopKa H c6opka Macaopannbt. Bpi- 
ToNHSTh STY OMepaltuio Ges crleManbHoro MpHcHocooAeHAA 
oven tpytHo. Ha Ueperonenxoit TOC ars pasOOpkH BaH- 
HbI ObINO PaspadoraHo H HsrOTOBACHO crlelMabuoe UpH- 
cnoco6senne, o6meruxBUee sTy Onepaumio [JI. 18}. 

B terom pas60pka H PeMOHT WOAMATHUKOB TOPHSOH- 
TANbHBIX ATPeraTOB SHAYHTeTbHO CaOMHES, HEM BEPTHKAIb- 
upix, ostomy lp KOHcTpyuposannn HX HeOOXOUMO TIPH- 
HATb Mepbl 110 OGecteucHHIO MaKCHMaTbHO BOSMOXHOM Ha- 
WexkHOcTH MOMMATHHKA, YTOOLI UCKMOUNTh ero YacTbIC 
peBHSHH A PeMOHTEI. 

Kak ye OTMeuasOCh,, MONIATHHKH TOPHSOHTAMbHbIX 
ragpoarperatos paGoraioTt B 3HauHTeIbHO 6ouee MerKUX 
YcnOBMax, Wem. MOMMATHHKM BEPTHKAMbUBIX arperaTos. Tem 
He MeHee NOBPEKACHHA NOAMATHHKOB FOPHSONTAMbHBIX al- 
peraToB amen ecto. Kpome yake yHOMAHYTOFO TOBpexAe- 
Hud CerMeHTOB OOpaTHoro NOANATHHKA Ha OAHOM M3 arpc- 
ratos Uepenopenkod TIC, usBecTHbl NopperKacnua noansaT- 
wukoB arperata KyeBckoli, a Take Caparoscxoli TSC. 

B oGoKX NOcMeAWHX CYGAaAX MpHYHUOH ABIOCb CHJTb- 
Hoe 3arpasHeHMe MacmoBaHit (o6napyxwexo GomDmMoe KO- 
amuectBO OKAJIHHBI, KycKOB Metamma OT CBapKH, Mecka, 
crpyxkkH H Ap.) M Nonamanne TRepIHX HHOPOAUBIX yacTayh 
na Nopepxnocra Tpesua. B pesyAbTaTe B HOAMATHMKE arpe” 
rara Kuescxol TIC mpousomi1o noznaBnenue CcerMeHToB 
upaMoro HOLMATHHKA B cpemueit acta (Gombe 50% Bcelt 
HOBepXHOCTH), @ B MOMMATHHKe arperatTa CapatoscKolt 
P3C—cermentoR Npamoro HW OOpaTHOrO MOLMATHHKOR. Ha 
3ePKAJbHBIX MOBEPXHOCTAX THCKOB B COOHX Ciyuanx o6Ha- 
PYKEHb KOUbIUCBLIe PHCKH. Ha arperare KuescKoit FOG, 
Kpome TOro, OOHapyxKeH 3HAYNTeIbHDIM HSHOC yHOTHHTeIB- 
Horo KO/Jbua MacloBauHD CO CTOpOHbI reHepaTopHOTO 
TO/MUMNANKa, YTO TIpHneso K CHYKeHHIO ypoBNA Maca 
B BadNe nommaTHMKa. BoccraHoBuTetbHble PeMOHNTH B 060- 
UX cuyyadx OLWIH TPyYLOCMKHMH 13-34 oco6eHHocrell KOHCT- 
pykuuit ropusoHTasbHBIX rHpoarperaTos. 
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7-5. CACTEMA CMA3KM 


Pre ee NOAMATHHKOB TOPM3OHTAIbHBIX rHpoar- 

r TCH HadMdne lpunykurerbHolt 

OHHOH cucTeMLI cMasKH. O) Ber ee 
2 . T HaMCAKHOCTH CHCTEMbl CM43KK 

3aBHCHT Halex HOCTh padorhi MOANATHHKAa, a TakxKe omop- 


cy Spee ate a 


Puc. 7-2. Cxema cucveMst cmasKH MOAMATHHKA H NOAUIMMENKOS arperaTa 
Yepenorenxoit TC. 


hi seat ia T. €. GesaBapuiihan paOoTa arperata. 

ae Ee sein bats TOPHSONTAIbHEIX rumpoarperarax cucrTe- 
a3skH OObeyuNeHa C CHCTeMOlt er 

MiMeer ¢ Helo CBAgB. Po Rueiatn ener) 

. Ha puc. 7-2 moka3ana cxeMa cMa3Ku NOMISTHUKAa Hu 

CTR MOAMHMNHAKOB KarlicybHoro Tuxpoarperara Uepe- 

Be pans TSC. O6maa Macasnaa cucrema Ha Ba arpera- 
eeT OLHH HanopHbili Mactososqyuinpi KoTea J u TpA 
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GesnanopHbix Macno6aka: BepxHuii 6ax 2 (caMBHolt 6aK 
MHY), pacnosoxerHulit B MaIHHHOM sane, 4 XBa HHxK- 
HUX CAMBHBIX 6aka cMa3KkH 3 (10 OMHOMY Ha arperat), pac- 
MOJOKEHHLIX B TYPOHHHOM NoMemenuu. Macao aun cMas- 
kM CaMOTeKOM Tlocrynaer H3 BepxXHero Oaka B NOANATHHK H 
MOMMWMMAHMKH HW CAMBACTCH 3ATEM M3 HHX B HM KHHH OaK 3. 
TIOMMATHMK HaXOMUTCA MOM MaBeHHeM cTomOa Mac.la, paB- 
HOTO PasHOCTH OTMETOK yPOBHs Macaa B BepxHeM Gake 2 
M MaCJIOBaHHe oUATHHKA 6. V3 HuxKHerO Oaka cMa3KH 
MaCJIO BHHTOBbIMH Hacocamu 4 Yepe3 OxsauTeMb O nepeKa- 
uuBaetcd B BepxHuli Gax 2, U3 sroro xe Oaka HaKauMna- 
eres! Maco 8 KoTex MHY, B uero xe ocyinectBaAderca CTHB 
MacJIa HS CHCTEMBI peryIMpoBanusa. 

IIpu paGore arperara OM W3 BHHTOBLIX MacmoHacocoB 
NOCTOAHHO TepeKauuBaeT Maco, a BTOpOl sRmAeTCA pe- 
sepBHbIM. IIpa mpekpanenun moqaqn Maca B NOWMATHUK 
H MWOAUIMNHUKH NpOuCXOAHT OcTaHOBKa arperata, cpa6arTbi- 
BaeT CHcTeMa saulHTb. B npolecce sKcivyaTaluu HeOmHO- 
KpaTHoO HaOmMoAanuch clyyau OcraHOBKH arperara Uepeno- 
BeuKol TSC saujurot no stow npuyuie. I]pexpamenne n0- 
aud Macia CBA3aHO 4aille Bcero c oOpa3s0BaHueM 
BOSLYMIHBIX NPOOOK B MaCJIONPOBOLAX, NPOKMAaNKa KOTOPHX 
Tepponayanbuo 6bia chetana Heyqawno. B npouecce aKc- 
nlyaTauuu Tpacca MacwoNpoBoxoB Spa usMeHeHa a cOoH 
mpekpatunuch. Brau ucipaBacubl H HeKOTOpHIe Apyrue ne- 
ocTarkKu cucreMbl MacnocHaGxeunng [J]. 18]. 

Croxnee 6nia BEITOMHeNa TepBoHayarbHo cucTema 
CMa3KH NOLMATHHKa M NOAMMNNAKOB arperaros KuepcKoli 
TOC (puc. 7-3). Macao ws 6axa cmasxu / c BMOHTHpORAaH- 
HBIMM B Hero SeKTponogzorpeBateaamu! 3a6upaetcsn Haco- 
com 2 u Nowaetca yepes MacwooxaquTenb 5 B BaHHy nOX- 
MATHHKa 9 w nonumnHuKos 10 4 JJ. U3 wax Macao mo caus- 
uOH Marucrpaiu 12 caMBaeTca OOpaTHo B Oak J. Onno 
paOoraer oun uacoc 2. Tlpu cuwmKeHMH JaBcHna B Hanop- 
HOH Maructpann go 60 KIla BKONaeTca pesepBHbili Hacoc 
3. Tipu pa6ore arperara B pasroHHoM pexkuMe BKOYaeTCA 
Hacoc 4, umeloumh Ooapmyo nogayy. Tipu pasroue asro- 
Matuyeckn (rHqpokKnanavom 6) BKmO“aeTCA TaK2xKe BTOpOli 
Macnooxtazutenb 5 (mocneqoBaTembHO c MepBbLIM). 

Ha kaxinom arperate, kpome Toro, yetaHonnen Hacoc 8 
(tana HITJI-50M) c nogaveit 15 a/mun mpm napnenun 
20,0 MIJa, koropsiii MoxaeT Macao K TpyUwMca MOBepxHO- 


! Tlonorpes macaa nponspomutca nepen nyckom. 
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=azary 


cram reiepaTOpHoro H TYpOHHNOTO MOAMNNHHKOB 10“ il 


MpH mycke H OCTAaHOBKe. 

B cxeme mpexycmoTpeH 3aekTpoMarHuTablt Knanan 7, 
nogaiomuit mp4 HeoOxorMMocTH Macao oT KoTna MHY pas- 
AeJIbHO B.MarkCTpalb HH3KOFO K BBICOKOTO AaBNeHUA CHCTC- 


Mb CMa3KH. 


Pac, 7-3. Cxema cncremt emaoxn arperatos Kuescxoii TSC no pekoH- 
CTpyKUMH. 


Cuctema ¢Ma3ku Meet cBASb c.cHCTeMOl speryupoBa- 
HHA Yepes yNIOTHeHHA MACIONPHEMHMKA. Tlporeuku mMacia 
13 MacsonpuemHka Yepes ApeHaxuylo MarueTpaab 13 caH- 
paiores B 6ax J. TIpenycmorpena BO3MOXKHOCTD TepekadkH 
ua6pITKoB Macaa 13 6axa cma3Kku B kore MHY uepes mpo- 
M@XKYTOUNBI OaK. if 

Cxema cMagKH oveHb cnorkHa. Ha Karak abl arperaT mpH- 
XOMUTCA TITb MaCOHACOCOB, Kiana pesepBUpOBaHEA, 
THAPOKaliak, OoNbIMOe HHCAO SeKTPHYeCKUX NepeKsoraTe- 
el, 3a1BWKEK, KOHTAKTHDIX H MOKASbIBAIOLMX MaHOMeTpoB 
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u 7. nm. Hamexnocrb Takolt CxXeMbI CMa3KH OKa3adacb HefO- 
cTaTouHoH, a O6cy2KuBanve OFeHb TPyaHHM (yauTEIBas, 
ato ua TOC Gonpuioe yucso ruxpoarperaros). 

B xoge sxcuyatayuu ua Kuescxoir TSC 6ima nposexe- 
Ha TomHas peKoneTpyKuua cucremy cmasKu [JI. 40]. Honan 
CHCTeMa CMASKH BbINONHeHa CMMHOH TA O10KA 3 YeTHIPEX 


Puce. 7-4. Cxema cuctemsi cma3KH arperatos Kuescxoi TSC nocae pe- 
KONCTPYKMAH. 


_arperatos ¢ caMOTeuHO No_aveli Macna K NOANATHHKaM 
HM NOAMWANHHKAaM HW IeHTpanv30BaHHsIM OTBOMOM MpoTevek 
macia. Ha pwc. 7-4 moKasaHa cxeMa CMa3KH arperaToB 
Kuescxoh T9C nocae pexoncrpykuuu. M3 pepxuero Gaka 1 
(BBINOMHeHHOTO #3 CTatbuok Tpy6u AMameTpom 600 MM 
Tamnot 42 ™) Macao camoreKom Mofaetca B NOMNATHAKU 2 
H NogmunuuKn 3 u 4 YeTEIpex arperaToB (Ha pHc. 7-4 cxe- 
Ma CMa3KH NOKagaHa TOKO Ha Ba arperata), OTKya OHO 
CHUBACTCA B HWKHHe Oaku 5, COXpaHuBulmecd OT CTapoHt 
cuctTembl. Boe uerbipe Huauux Gaka cMa3kH OOBeqHHCHBI 
oOGuuM Tpy6onpoBcyom AuvaMetpom 270 MM, Tak 4TO ypo- 
BeHb Macala B Hux OfMHaKoB. M3 naKHUX 6aKOB MaciO Ha- 
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cocaMH 6 OTKadHBaeTCH B BepXHHl Oak, a erO H3HIIKH OT 
mpoTeyek H3 CHCTEMbI peryupopaHua OTKaYHBaloTCcsA Haco- 
com 7 8 6ax MHY 6noxa. Hacocs B3arer re, koTOpHte 
HCMONb3OBATHCh B nlepBOHauambHOw cucTemMe MdIat padorn 
B pasrouHom pexuMe. JlBpa nacoca u3 yeTsIpex (pabouHl u 
Pe3epBHbIit) MOLLepRUBalOT YPCBeHb Macwa B BepXHeM Gake 
B 3aLaHHbIX Mpezedax, a Ba Mpyrux Hacoca (TakxKe paGbo- 
un H PeSePBHBIH) NMOMMep2xKMBaWT B 3aanHBlx Mpeqedax 
YpOBeHb Maca B HWKHUX Oakax CMA3KH, OTKAYMBaA MIpo- 
Teuku B Oak MHY. 

Cucrema BBICOKOrO RaBseHUA TakxKe Oblia yupomeHa. 
B pesyabTate OMbITOR OCTaBACH TOADKO OAH Hacoc BBICO- 
Koro fapaenua 8 ua jBa anperaTa WIA noxayH Macaa 
K MOBepXHOCTAM TpeHiia NOAMANNHKOR npH MyeKkax. Hacoc 
ycTaHoReH bile Npexuero cBoero nomoxKenus. Sabop 
Macia ocymlectBAsetca 43 6Gaxa MHY, a camp ppedaxnoro 
Maca B HuKHM Oak CMa3Ku TO TpyOompozony 9. 

Tlocne pekoncrpykuuu CxeMa CMa3KH CTala HaMHOro 
mpome Hw yno6uee B SxKCrtyatanuu. Bewio uckKtOreHO 13 
pa6oTi Oombmoe KonMuectBO o6opymoBaHuA § (Hacocos, 
MacdooxdaguTenel, THLpOKAaNavoB, 3aQBuxKeK HM Jp.). 
SuauntenbHO BEIe CTajla HaeKHOCTh CHCTeMbI OMa3KI 
Hopaad cucrema uMeer peseps Macaa, qocTaToUHDI Aa 
10—12 mun pa6otbi arperatos npa norepé nurauua co6cT- 
BCHHBIX Hy%L cTauHH. Oro mosponAer OcTataBauBaT 
arperaThl ne cpa3sy mocme morepu muTanua co6cTBeHEEIX 
HY, Kak 3TO ObIMO pH CTapoH cxeme CMAaSKH, a CnycTa 
HeKOTOPOe BPCMA, CCIM BEIACHHTCH H€BO3MOXKHOCTh OLICT- 
Poro BOCCTAaHOBIeHHA TOay HalpsxKenHA Ha ABUTATeAH 
Hacocos. 


10—246 


Yacte Bropas 


MYTH NOBbILUEHNA HAZEMKHOCTM PABOTbI 
NOANATHNKOB 


[napa BocbMan 


OMPEQENEHME M YCTPAHEHME HEPOBHOCTH 
BEPKAJIBHOM MOBEPXHOCTM AMCKA 


8-4, KIACCK@HKALLMA HEPOBHOCTEH MOBEPXHOCTK 


Tloynarauxu rugporeHeparopos paccunTHIBaloTCs, HCXO- 
HA 3 MpeMNomoKexHsA MAeaIbYO POBHLIX NoBepxHocTeH 
Tpenus. B xelicrsiteqbHocru Bera UMeloTCH OTKMOHEHHsA 
OTIWIOCKOCTH 3epKatbHOH WOREPXHOCTH AMCKA H CerMeHTOB. 
OcoSenHo GoAbuIoe sHa¥eHMe AMA padoTbl NOAMATHUKA 
uMeeT OGecreveHue HEOOXOZUMOL poOBHOCTH Ooree KECTKOLO 
SJI@Me€HTa Mapbl TpenuA — 3epKabHoH NOBEPXHOCTH AMCKAa 
TOMMATHHKA. 


Puc. 8-1. K onpegenennio napaMeTpoB WepoxoBaTocra, 


OrxkaoHenve peavIbHOl MoBepxHocTH oT Hs06paxKeHHol 
Ha YepTexke TeOMeTpH4ecKOl MOBepxXHOCTH AMcKa XapaKTe- 
pusyetca TpeMa MapamerpaMu: mepoxosaroctpio (HAH 
MUKPOHEPOBHOCTHIO), BOJIHUCTOCTBIO H MAKPOHepOBHOCTENO. 
STH BUA HEPOBHOCTH MOTYT BOSHUKHYTL NpH usrOTOBIeHHA 
ACKa B pesyabTaTe pasHooOpasubIx crioco6os ero o6pasor- 
xu. Ha sepKambHolt mopepXHOCTH MMCKa NOAATHHKa WMe- 
JOTCH OOHMHO BCE STH BULLI HEPOBHOCTel, KOTOPbIe OKAaSbI- 
BaloT CYMeCTBeHHOe BINAHHE Ha PaboTy MOMMATHHKA. 

IWepoxoparocth — 3TO COBOKYNHOCTh HepOBHOCTeH ¢ OT- 
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HOCHTEADHO MAJIbIMH INaraMa, O6pasyiomlux pestbed noBepx- 
noctu. B coorserersun c TOCT 2789-73 siraucaenue napa- 
MeTPoB MepoxoRaToOcTH MponsBomurcs Ha yuacTKe MoBepx- 
HOCTH, PaBHOM 6a30z0i JuHe J, Gonbmel mara mepoxoBa- 
toctu (puc. 8-1), Basopaa aauna shi6upaetes TaK, uTOOpI 
OHa YYHTLIBAa TONDKO WepoxoRaTocTh u He yYHTbIBamTa 
Upyrve BUTH HepoBHoctTH, HMeION\He mar Sonpule 1. 

Iepoxosatocts moBepxuocru no FOCT 2789-73 onpe- 
AENACTCA OMHMM H3 ABYX CHeLYIOULHX NapaMerpos: cpeqHuM 
apudMerHyeckuM OTKIONeHMeM Mpoduna Ry un BbICOTOH 
ueposnoctelt R, (Ra—cpeanee 3HaveHWe paccToAHHi y1, 
Yay ++ Yn OT TOUCK HSMepeHHoro npodhuan yo ero cpeqHeh 
aunun t); 


t 
Ra + flvlex (6-1) 
0 


WIM TpuOMKEHHO 


Roses (8-2) 


Bucora Heposxocteli R,—cpeanee pacctoanue Meany 
HaxOMMAMUCA B Tpesemax GasoBoli ANMHLI MATbIO BEICHIN- 
MM TOUKAMM BHICTYNOB M MATHIO HUSIIMMA TOUKAMH BHaQuH, 
W3MepeHHoe OT AHHH, NapadienbHOH cpelnelt munun 
(puc. 841): 

R (Ar A he bw ho) — (fin ta + 
2 


5 


sete) 


(8-3) 


Ycranosmeno 14 Kaaccos. yucrorbi moBepxHocrn?, jin 
KaXAOFO HS KOTOPLIX NANbI MAKCUMAJDHbIe sHayeHMA Wepo- 
xopatoctu Ra u R, u Gasosnie mannni f (ra6a. 8-1). Kmac- 
Chl YHCTOTH MoBepxHocrH 6—14 LOMOABUTeNBHO pasneneHbl 
na paspant (ra6n. 8-2). Jlna Knaccon 6—12 ocnoBnot 
sipiAeTCA WkKata Ry, a Aaa Kaaccos 1—5, 13 n 14— 
mikasta Ry. 

HsmMepenue mepoxosatocru Jo1xKHO MpoUsBO_UTCH B Ha- 
NpaBdeHHUu, KOTOPoe AaeT HanOoabitee 3Hayenue Ra u R;. 


' Cpeqian amin npodwasi — sHNHH, Renalas usMepeHHEri mpo- 
Qu TaxuM O6pasoM, uTO cyMMa KBaApatos paccTomHMl oT TONeK Mpo- 
buns No stow WH MENHMambHa. 

* B OCT 2789-73 rpazauna mepoxosatocTu noBepxHoctH m0 Knac- 
caM HasBana «KMaccaMH YNCTOTHm, a He «KnaccaMH WepoxoBaTOCTE> 
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TaGanua 8-1 
Kaaecot iacmomet nose pxxocmu 
Kunace wucrorst ‘Cpennee apadmerinae- .: 
rosepaccora | iste grmaanane |. "etn ae tones °| nak 
1 80 300 
p 40 160 8 
3 20 80 
4 10 
40 
5 5 20 2? 
6 2,5 10 
7 1,95 6,3 
8 0°63 3.2 nee 
9 0,32 1,6 
10 0,16 0:8 
il 0,08 0.4 0,25 
12 0,04 0,2 
13 0,02 0,1 
14 0,01 0505 0,08 


Alaa usMepenua mepoxoBarocra ApHMenaiorea pasa 
Hble ycrpolicrsa wu upHOoppl. Handoupmee pachpoerpaienne 
HONYIWIH ONTHYECKHe HW Mynospe npuGopni [JI 31]. ‘le- 
POXOBATOCTL SepKambioh NoBepxnocru RUCKA upessiriaino 
CHIbHO CKagbiBaeTen Ha paboTe noxuarauxa. [lostomy mpy 
MSPOTOBMeHHH eTO Ha 3aBORe SepKasibHylo oneaaeed 
Rucka oOpaGarnipaioT 10 9-ro Kacca waerors [JI. 38} 


TaGauna 82 
Kaaceot & pasproot uucmoms 


Cpenne nN i 
Kroes | mE MRI Re unk, Be Cotes: | OF eens Reams 
amerors 
rosepxxoe Paopannt 
SP eee ele nae aE F Say Sg 3 
6 2.5 2,0 1,6 10 op 
7 | 195 | 10 0,8 6,3 5.0 o 
8 0:63 | 0.5 0.4 312 38 30 
9 0.32 | 0.25 0:20 1,6 1/25 1,0 
10 | O16 | O15 | oto | os 0163 | 0,50 
Mt 0,08 | 0,063 | 0,05 0.4 0732 | 0,95 
| Se) a | Se ge oe oa 
, 012 0,1 0 f 
14 0:01 | 07008 | 02006 | 0/05 ry 0108 
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Bounucrocrs —3T0 COBOKYMHOCTh MepHomuuecKHx, Govtee 
ua Mevee perysnpHo MOBTOpAIOMINxXCH M OTMSKUX TO pas- 
MepaM ¥WepeXYlOulAxcA BMANHH Ye BBICTYTOB, oOpasy1ouynx 
HepOBHOCTH C paccToAHHeM, SHauuTCIbHO 6oubuIHM, 4YeM 
y wlepoxoBaTocrTH. Ilar BowHUcTOcTH OOnIHO BEIpakaercs 
B eNHHMMAX MuIIvMeTpoB. Bounuctoctb oOpasyerca B Mpo- 
necce 0OpasoTKu, Korda BOSHMKAIOT Kowe6anua craHka, UH- 
CTpyMevta, usqemua, OcTaBAOUINe Ha o6padoraHHon 110- 
BEPXHOCTH CMeAbI B BHAe BOTH. BosnueTocTh MOxKeT ObITb 
B AByX B3aHMHO TlepMeHMK yAPHbIX HallpaBseHHvAax. 

Tiosnimennat BONHMCTOCTS 3ePKasIbHol MOBepXHOCTH 
juicka TawKe yTWKeJHer YcNOBHA padoTsl NOAMATHUKA. 
Oguaxo ee BAMAHMe CKa3bIBaeTCA Ha TefcTBYIOWMMX NOANAT- 
HuKaX MeHbIle, UM WepOXOBaTOCT, B CHy TOO ATO BOvI- 
HUCTOCTh (C WaTOM OM HIM HECKObKO MHJIIMMeTpoB) 
B Wpowlecce SKciuyaTauuH He BOSpacTaer, B TO BpeMH Kak 
[ePOXOBATOCTS OObIZHO YREAMMABACTCH. 

MaxponeposnocTb (HH WorpellIHOcTb popmst) — 9T0 
eHHMYHIC, He NOBTOpALoOMMeCA ‘perysApHO OTKIOHEHUA T0- 
BePXHOCTH OT HOMHHaIbHOl opMEL (LT 3epKaNbHOW M0- 
BepXHOCTH aucKka NOAMATHAKAa — BLICTYMBbI Hw pilaQuubt) . 
MaxpoveponnoctH O6bItHO ABIIALOTCA WavOOAbLIMMH 10 pas- 
MepaM (B TiaHe M110 BbICOTe) CpeLH BCexX TpexX BULOB 
neposnocru. MaxpowepoBiocTH Ha 3epKaJbHOl TmOBepXHO- 
cru jiMcKa Ip efO HSTOTORMCHHH Ha 3aBOLe He MOM KHEI 
mpeppimatp 0,03 mM (10 $aBOACKHM HOpMaM). 


8-2, LUEPOXOBATOCTb BEPKANbHOM MOBEPXHOCTH AUCKA 
a) Mipnunner w nocneqcraHs NOBbILIGHHOH WEPOXOBATOCTH 


Tipu H3rOTOBJICHHH NMOWTATHHKOB Ha 3aBoax SepKavIb- 
HbI¢ MOBEPXHOCTH AMCKOB o6padatbiBaloTcA MO NomyueHuA 
uucTOTHI 9-ro Kaacca +. 

B TIpowecce aKciuiryaTanin npouexoAuT ecTeCTBEHHOe 
yxyAueline cocroaHAa 3epkasibHOl MOBepXHOCTH LHCKa, TO- 
ppiltenve ero mepoxosatoctu. S70 oObAcHseTCA momana- 
Hem B Maco MexaHWUeCKUX MpPHMecelt, BOI H HEKOTOPEI- 
mu mpyrama nipwunnamu, Tloppimenwe —wepoxoBaTocTH 
yxyamaer yestonia paoorLl NOATATHHKa npH TyCkax, ocra- 
HOBKaX, YBENMYHBAeT TOTePH H COOTRETCTBEHHO MOBBINACT 


1B HeKOTOPHX KHWrax YKAa3bInaeTCA MeHDUIas spe6yeman “ucTOTa 
3epKasbHO MOBepxHOCTH AMcKa. Tax, 5 [JI. 26] ykaspipaercs, uTO dH- 
cTora sepKasibHol NoRepxHocTH AHCKa HoMNATHHKA OWKHA OLITh HE 

nue 8-ro Kuacca. 
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TeMMepaTypy MOMMATHUKA, YTO B OTMe/IbHbIX CAYYaAXx TIpH- 

BOJMT K NOBPEKACHHIO TloBepXHOcTeH TpeHHA, 
Hcnpiranuamu Ha Mogeapnoi ycTaHOBKe HM B HarypHbix 

YCAOBHAX ObWIO YCTAHOBAeHO, YTO Me*KLY wIepoxoBaTOCTbIO 


Ta6anna 8-3 
Basucumocms xoahPuyuenma mpekug om uucmomel nose pxnocmu 


Kwace  paspax anetors 


Tlapamerp 

wo | 0 | ao | 2 | 7 

Cpennee xsanpatuunoe orknoweHue 
mpodbunt, MEM... . . . . «| 0,125) 0,250]0,375] 0,57 | 1,12 

Cpenwee aputpmerHaecKoe orxione- 
vue upodua Ra, MxM... . .| 0,10 0,20 |0,30 | 0,47 | 0,90 

Kosdputuenr tpexus mpd tporanmn 
mpu 50-m nycke .. .. +. «| 0,23 |0,32 10,34 | 0,41 | 0,45 


sepKaIbHOH MoBepxHOcTH AUcKa H KOSdpunHeHTOM TpeHuA 
Tporanua cymecrByer onpemeweniaa sapucumocrs [JI. 57]. 
Uem MeHbme mepoxoparocTs, Tem Goaee HusKumu GynyT 
Kosdpuuvents rpenus rporanus (rab. 8-3). 

IIpu yxyamenun coctoa- 
HUA 3epKaJIbHOH NOBepxHOCTH 
mucka c 10-ro m0 7-ro Kslac- 
COB 4YHCTOTE! Koopd@unHentT 
TpeHHA Tporadus ysBeJMuH- 
BaeTcd B 2 pasa: c 0,23 nO 
0,45. 

Puc. 8-2. Sapucumocrb Kosbdu- Ha puc, 8-2 tloxasaxo u3Me- 


uneira pens or oKpyakHott = 
CKOPOCTH MpH Mycke H Kélacca ola oo bunnenra apenas 


quero, Ha xpipax yxasan SP" MycKax c pasnunoll we- 

KlaCC YUCTOTHI SepKaHOH mO- | POKOBATOCTbIO 3@PKaJIbHbIX T10- 

BepxHocTH. RHCKA. Bepxuocte guckos. BuzHo, 

uTO YM BBIMe KMaCC YHCTOTHI 

SePKaJIbHO MOBePXHOCTH MUCKa, TEM MCHDIMEe CKOPOCT, IPH 

KOTOPOH OCTHraeTcA MUHHMANbHOe sHateHHe KOSduHeH- 

Ta TpeHHMA, T. €. TEM PaHbIe HacTyMaeT basa KYILKOCTHOTO 

Tpenua, ITH Lavnple Momy4eHbI Ha MOMeAbHOH ycTaHoBKe 

noche WATH WYCKOB WA KaxKOTO AHCKa pu yAeAbHow na- 
Tpy3sxKe 2,8 MI la. 

C ysetmueHvem 4HCIa nycKoB Kospduunenr tpenua 
TpOraHHA BOSpacraeT Mo mMepe nmpupa6oTKn nloBepxHocTen 
Tpenaa (puc. 8-3). 
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Cuauaia 9T0 BO3pacTaHhe SHAYATEIbHO, a 3aTEM, HOCHTE 
Toro Kak MpOusOlAeT MepBOHAUANEBI HSHOC, NPHPOCT KO- 
appuuventa TpeHva HeBeJHK. V3 puc. 8-3 BUAHO, Kak 
CHIbHO OTIHUAIOTCA KOSOHLMCHTHI TpeHHA TporaHHs AAA 
WuCKOB c pasHoli mlepoxoBaToctbio. Tipu BBICOKOM Wepoxo- 
Batoctu (Kdacc 70) ¢ YBeIKYeHHeM YMCda UyCKOR TepBO- 
HavatbHo fpoucxonuT He G5 1 
yeemuyenne, a CHMKeHHe KO- p | 
a@puuventa TpeHua Tpora- * 
HHA. 0,3| 

Auannu3 WaHHbiIx HaTypHbIX 
H MOJI@JIbHbIX neesenqoBanHit 0,2} 
TOMLIN ABI MaCI@HOH IWICHKH 
npu myckax moxasat {JI 57], 41 
¥TO B MOMNATHHKe c yHCTOTOH = | ~ | | 
3epKaIbHOl MOBePXHOCTH WH- g 79 20 30 40 80 60 


cka Kilacca 9a oOpasoBaHne Yon nycKoe 
MacIMHOl MJIeHKH HauHHaeT- pyc, 8.3, Banaue npupadorKH 
ca TIpH yacToTe BpalleHHA n= Ha KoapuuKent Tpexwa Tpora- 


=8 06/MuH, a B HoAmaTHMKe saz. Ha xprenix yKasaK yaace 
c uncTOTOH sepKambHo mo-  MCTOTH eee TOBepXE 
BepXHOCTH JHeKa Kacca 76— 

upu 2=20 06/Muu mpu Tol %Ke Harpyske H MPH ONMHAKO- 
soft Hauanbuol Temmepatype 30°C. [ipa nauaibHoli Temme- 
patype 40°C o6pasosanne MacwAHOH WieHKM AA MepBoro 
HOMMATHUKa NpusouMO npH n= 18 06/MuH, a JIA Broporo 
HOMMATHUKa (¢ WepoxXoBaTocTs!o sepKalbHOl MOBepXHOCTH 
jiucKa Kaacca 76) JMIb IpH HOpMasbHOH wacToTe Bpalile- 
HHS, paBHO 82 06/muH. 

Mcniiraua BYX OAMHaKOBDIX MOJMATHHKOB Ha arpera- 
Tax ofuoit u Tol a%xe POC c wiepoxoBaTocTAMM SepKaJILHLIX 
woRepxbocteli wuckos Kaccos 8 1 9 NOKasaaH, uTO B Mep- 
BOM HOAMATHUKE KOSPpUUNCHT TpeHHA Tporanus mpuMepHO 
na 30%' pune, em BO Bropom. Xyaiaa paSorocioco6HocTb 
nepporo MOAMATHUKAa NoTBepiutach mpoucmienuel BCKOpe 
nocne ucnuiranuit apapueit [JI. 57]. pa natypHptx werbi- 
TANHAX MOUMATHHKOB Ha psiAe ruposmextpocranuat Cozer- 
ckoro Cow3a TakxKe OTMe¥CHa CBA3b HeHakeKHOH padorel 
HOMMATHMKOB C MOBbIMeHHOM WepOxOBATOCTbIO SepKasIbHOl 
HOBEPXHOCTH DHCKA. 

Takum oOpa30m, CHHIKeHHE YNCTOTHI 3ePKaAbHOH MOBepx- 
HOCTH JucKOB Jo 8-rO Kiacca H HWKe MpMBO_MT K sHauH- 
TEIBHOMY OCIOKHCHHIO yeloBuli pa6orb! NOAMATHUKOB, OCO- 
OeHHO BbICOKOHAarpyKeHHEIX. Tlostomy B Mpomecce oKcrTya- 


151 


TauHH NOANATHKOB HeOOXOANMO. OCYMECTBIATh MepHOAA- 
ueCKH KOHTPONb YNCTOTH 3CPKAIbHBIX MOBEPXHOCTeH ANC- 
KOB H Ux OOpaborky (momMpoBanue). 


6) Cnoco6ni xontpona 


Tlposepka wlepoxosaTocTH sepKaibHOH MoBepxHOCTHt 
AUCKa NOMMATHAKA Ha 3aBOMe NPOUSBOAMTCA OOBIIHO OMTH- 
WeCKHM MeTOMOM C HOMOMIbIO ABOfHOTO MHKpocKONa 
«Jlunuuxa MMC-ll»>, mpeauasnayennoro id M3MepeHHA 
YHCTOTHI MOBePXHOCTH B Mpesetax oT 3-ro no 9-ro Kmacca 
BKJIOYHTEADHO, OTHM METOLOM BOSMOMKHA TpOBepKa Wepo- 
xoBatToctu H Mp skeryaratun Ha TOC. Jina sroro ¢ sep- 
RaMbHOM NOBepXHOCcTH AMcKa B BEIOPaHHbIX MecTAaX CHMMA- 
lores: oTMewarku (cmemKN) ¢ NOMOMIbIO TwlacTH4HOrO MaTe- 
pHasa, KOTOpbIi MO%KeT BOCHPOH3BOIATb Bce HMeciomMMecA 
HepOBHOCTH. SaTeM NoyyeHUbIe OTMeTaTKU HCCIeLyOTCA 
¢ NOMOMbIO MuKpockona MMIC-11. 


Hauayamum matepnasioM 11% TonyYeHHSA CJIeNKOB ABIACTCA MACK 
uo-ryrranepyesax Macca [JI. 23]. Kycouxa maccor 5—15 r narpepaior 
B ropsuei Bo_aHoi RaHHe. c Temmepatypoii 85--100°C. Tlepen Hanece- 
HHeM Ha HccHenyeMylo MOBePXHOCTh KYCO4KM MaCcbI PasMAHaloT Tak, 
UTOObI Ha WHX HE ObIAO CKMAOK, a TAKKE BOAAHON TIeHKA. Satem Mac- 
cy MpHAKHMAIOT K MOBePXHOCTH, MPeABApUre.tbHo OUNULEHHOI GeHaHHOM. 
Tosuana cuenkos nomKHa Orb He MeHee 4 MM, IIpu otcy7cTBuE Mac- 
AMHO-TYTTanepyeBoh Macchl MOKUO AMA NOMYYeHHA CHENKOB HCMONb30- 
BaTS BOCKOBOA CIMaB HAH KHHONeNKY, pasMaAryennyi0 aleToHOM. 


Ha nexotopax SC Gea nponspereHa NpoRepka YHCTO- 
THI 3epKanbHOli NMOBEPXHOCTH MHCKOB NOAMATHHKOB yka3aH- 
HEIM MeToaom. Tak, Ha oAHOM H3 arperatos TlixByHEcKol 
TSC usmMepenve mwepoxoparoctu Ohio _MpousBeqeHo 
B 50 TOuKax 3epKambHO NoBepxuocTu ANcKa. Boiio nomyye- 
HO, ¥TO Ha 96%! MAomMaiH WepoxoBaToOcTh COOTBETCTBYCT 
Kaaccy 8, a Ha OCTaNbHOw mromlanA — KsAaccy 7. 

Bo3MOXKHO OMpeAeMeHHe COCTOAHHA 3epKa/lbHOli TOBepx- 
HOcTH WucKa (a TOUHee MOBepXHocTei TpeuMA B MOANATHH- 
Ke) KOCBeHHbIM ciloco6om—TlyTem onpenencHHa Koapgu- 
uueHTta TpeHua npu Tporanuu. Jlaa sroro npu mycKe arpe- 
Tata OcuHAorpapupylor ocenoe THApaBsuyecKoe ycusHe, 
KpyTawlwii MOMeHT Ha Bawy uv GuKcupyloT MOMeHT Havama 
Bpamenusa potopa. B MoMeHT TporaHua poTOpa MpHOVKeH- 
uble K Bay CHIbI paBEbI CHAM TpeHua HW USMepeHHBIA KDpY- 
TAM MOMeCHT paBeH MOMeHTy cut TpeHua. Kosbguunent 
TPeHHA B MOANATHUKe MpH Tporanux f ONpeemAeTCA MO cae- 
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nyomel popmyaze 
M 
[= ]EPyRe eo 
rie M—xpytauul MoMeHt Ha Bally; G— sec potopa arpe- 
rata; P)—TvgdpapaHseckoe OceBoe ycHuMe, Rop — paauye 
tpenust (Moxker ObITb IPHHAT pabHbim paaHycy pacnosoxe- 
HHA OTOP). 

Beanuuna Gu Rep WOcTOANDE MIM KaxkAoro AAHHOTO 
TOMATHHKAa HM arperata; BeHUMHET M u Py waxoxaT 10 
OclwIOrpamMe Avid MOMeHTa TporayMA PoTopa. 

Vsmepenue Kpyrauyero MoMeHTa HM OCeBOTO rHApasande- 
CKOTO YCHUA MPOHSBOAAT C HOMOMLIO TEHSOMETPOB compo- 
THBIeHMA, HAKTeMRAeMBIX Ha Bas. CbeM MoKasawHit C Baa 
MOIKHO OCYULECTBAATL C NOMOLIbIO TOKOCbeMHNKA, cOCTOA- 
iero U3 WleTOK H H30AHpOBaHHBIx OT Baila KOJCM, K KOTO- 
PEIM IIpHMAaMBalOT MpOBoa OT LATHHKOB. ‘Moxno o06oitHcb 
u 6e3 MeTOIHOTO TOKOcbeMa. B STOM CAydae MpoBora OF 
TATWHKOB MpHNavBalor K OfHOK NomoBune HITLIpeBOro 
pasbema, SakpelewHoro Ha Bay. Bropas nosopana 
pagbema C MpOBOaMH, TlOACOCAMHCHHBIME i peructpupy1o- 
ie almapatype, CoeaMuaeTca c mepBol M UpH vporaHHit 
poropa BpIeprupaeres, oG6ecrieuus HeOOXOAUMBI CheM T0- 
Kasanait c Data B Hawase mepsoro o6opota poTopa. To 
ONLITY, HAKOMMeHHOMY B pesyubTaTe u3MepeHH TAKHM CIO- 
co6oM, H3ReCTHO, YTO pK HOPMA/bHOM COCTOARHH nloBepX- 
octet TpeHHA MOMUATHHKA KOSPPULHCHT TPeHUA Tporanua 
pasen 0,15—0,20. F 

Ilpu yxyumenun cocToanua NOBepXxHOCTeH ‘ypeHun (110- 
BHIMEHUM WEPOXOBATOCTH 3epKaTbHOH NoBEepxHOCTH muicKa) 
KoIPOuUNeHT TPeHNA TporawwA MonywaeTca Gouee BEICO- 
xum, Tak, Ha Borxunckoh TSC Gpi1o nponeneno yamepenue 
KospuuHeHTa TpennaA wa AByx ruupoarperarax: "a arpe- 
Tate ¢ HOpMasbHO paOoTalon\M MOANATHKOM H Ha arpera- 
ye C NOMMATHHKOM, MpoUleMUM OMIbITHY!O OMepallio CyTep- 
(puHMMMpOBaHEA 3epKaJIbHOli MOBCPXHOCTH AUCKa; B m10- 
cmequem caytae B pesylbTaTe HeoTpaOoTaHHOH TeXHONOTHA 
o6paborKK mopepxHoctelt MepOxOBaTOCTb MOBBICHAaCb. 
B mepsom cayyae Noryunn KoopPunNeHT TpeHuAt 0,15— 
0,17, BO BropoM 0,22—0,25. Tipu myckax Ha cermenTax, 
cMaSaHHbIX CaOM, NOMyYHAN KOSpULNeHT TpennA 0,06. 

Ha Tlnanunpexoli TIC Obi onpeseren Koopunnent 
TpeHuA TPoranHaA B NOMMATHUKe, Ha KOTOPOM uaMepeHHaa 
© NOMOMIbIO C/IeMKOB WepoxOBaTocTb cooTBeTCTBOBATA 8-my, 
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a MecTamn 7-My Kslaccy "HcTOTI. OH oKa3atca pasntm 0,28 
Takum oOpasom, 10 Koshdumuenty tTpenus tporanaa 
MOKHO CYAHTb O COCTOAHHH 3epKasIbHOH. NOBepxHocTH 
Aucka. Tipu snauenuu Kosdpunueuta Tpenusa 0,15—0,20 co- 
cTOAHHE 3epKatbHOn MOBCPXHOCTH HOPMaJibHoe, Tip ‘guaue- 
me Goapmiem 0,20-—yxyquiennoe. Yem Ooapme Kosdppu- 
HeHT TpCHHA, TCM Xy#KE COCTO: 3 P 
ane ee y: AHH 3€pKasbHoOl WoBepxHO: 
TIpeumymecrso paccMOTpeHHoro ciocoba OWeHKH CocTOA- 
BUS 3epKaIbuol MOBePXHOCTH JHCKa 3aklOUaeTCH B TOM. 
uTO He Tpe6yerca pas6opKa no_NATHHKa. Heooxonuma 
AMIUb OCTAHOBKAa arperata Ma HakvIcHKH TeHS3OMeTpOB Ha 
Bad, Malika CXeMbl M MOHTAaKa Ha Baqy TOKOCbeMHOrO 
yetpolicrpa wu Tbpeporo pasbema. STH onepanyH 
€ y4eTOM CYMIKH TeK3OMeTpPOB 3aHHMaloT No 3—4 ¥ B TeYe- 
ave 2—3 THei. 


8] Cnoco6er yMeHbulenNs wepoxoBaTocTh 3epKanbHoH moBepxNoctH 
AucKa 


B rugporevepatopax soxBeckoro Tuna EpH paciosloxe- 
HHH NOANATHUKA Hak POTOPOM OcyMiecTBHTh MexaNuyeckyio 
o6paOorky sepKasbHuO MOBepXHOCTH ACKa pH KanMtadb- 
HbIX PCMOHTaxX THApOarperata HeCAOKHO. Aan sTOrO WHCK 
BMecTe C BTYIKOM CHHMAaCTCA C Bala HM OTMPaBAAcCTCA AAA 
o6pa6oTKn Ha 3aB0y Ha OOpabaTbIBaeTca B ycaoBHAx TOC 
¢C MOMOMIbIO AOBOADHO Bpoctsix npucnocobsenni. BryaKxa 
NOANATHHKA C MPHKPemIeHHLIM K Heli JuCKOM yeTaHaBaMBa- 
eTcd 3epKabHOH mMoBepxnocrbio KBepxy. BuyTpu BTymKu 
B JBYX MOAWHNHAKAX yeravaBauBaetcs Ban. Llenrposka 4 
PackpenmedMe Cro MPOMSBOAATCA PaCNOPHEIMA MNMIbKAMA. 
K sepxHei “actu Bata, BbICTYNaioMeh Had 3epKanbHO! no- 
BEPXHOCTHIO, KpelHTCA MonepeyHHa, Ha KOTOpO saKpenas- 
loTCA [Be HArPYKCHHbIe WITH, OOAMMOBAHUBIE cyKHOM. Bee 
YcTpOlicTBO MpHBOAHTCA BO BpPAaMleHHe aMeKTPOLBUTaTeNeM 
yepes PeAYKTOP H KIMHOpeMeHHylo Nepesayy. 

Tlogzo6xpie ycTpolictsa H3TOTOBICHbI MH HCHOMb3SyIOTCA Ha 
pane T9C. Ha Yerp-Kameuoropcexo TIC mpunar caenyio- 
uu pexKHM TOMMpOBKH sepKabUbIX MOBepxXHOcTeli LuCKOB 
NOANATHHKOB: Harpy3kKa HA MoMMpoBoOUNbIe NOBepxHocTH 
nant: 15,0 xIla, uacrora ppalenut Bata c nauTaMu 
4 06/MuH, MAHTeMbHOCTh OOpadorKu 37—42 4. TlonupopKa 
mpoHspomzutea nactoh TOM ¢ typ6mHubim mMacaom. Pac- 
TBOP MaCTbl HaHOCHTCA Ha NOBepxXHOcTh AucKa Mepnognye- 
cKH — Yepes KaxsbIe 30 MHE, 
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locate axel oOpa6orKu ¢ 3epKaabHolt nosepxHocty 
qucka Hc4e3sawT KpyroBble PHCKH, KOMeTOOOpasHble HaTH- 
pol, NMOABMBUIHECA B Mpollecce IKCIVIy aTaua, MOBepXHOCTb 
H3. MaTOBOi cTtanoputca sepKambyolt. Tlocue moampoBKu 
3epKaJIbHO MOBepxXHoctTH aucka mp padore NOMATHUKA 
ormeyaeTCA CHUZKCHHe TemMepaTypbl cerMeHTOB Ha DAC. 

B nomaTnukax rugporenepaTopos s0XTHNHOTO TIA 
oOpa6orKa gepKarbuol moRepxHoctH HCKa 3aTpyauena, Tak 
Kak [lpakTHueckH BTyKa HHKOTLa He CHHMACTCH C Bawa. 
Tosromy 3epKaJIbHbie MOBepXHOCTH AHCKOB o6LIaHO mp Ka- 
THTaNbHHX PeMOHTAX JIMUIb OCMATPUBAIOT, MU eC Ha HHX 
NOABAMIOTCH MeCTHBIe Le@ekrbl (PHCKH, WapanyHbl, BMATH- 
Hb, SI3BUHbL HT. U.), TO UX gallIupoBbipaioT BpydHy!o 
OpycKaMH H 3aTeM Bpy4Hyl0 NOAMpyloT nacroh TOU. 
OcnoBHoe BHEMaHue OOpallalor Ha TO, yTOObl He ocTaBa- 
HOCb OCTPbIX KPOMOK. 

B OTIGIbHbIX CIyYaAx cocToAHHe sepKasibHolt TIOBepXHO- 
CTH WucKa OKasbisacTcaA HaCTOMbKO MWIOXHM, YTO TIOABAA- 
erca HEOOXOMNMOCTh B ee MaMMNHO oOpadoTKe. Oxensya- 
ralmounsim nepcoxasom ToppxoncKoi TOC 6pia paspa6o- 
Tal M M3rOTORSEH CAMOXOLMBIL CTAHOK, TOSBOMMIOULI NpO- 
W3BOMUTh OGPabOTKy 3epKabHO MOBepxXHOCTH jucka Ha 
wecre, 6e3 HeMouTaxka poTOpa H CHATHA BTYKH C AUCKOM 
¢ Basta. [iia MomrowKH M ycTaHOBKH CTaHKa ObuI paspesan 
Ha Be NOMOBUEBI HW PasMBUNyT Crom MowMATKHKa, C HoMO- 
Ibo 3STOrO cTrauka Ha TOMATHHKe OAHOTO v3 arperaToB 
Toppxosckot TOC Gpia oGpa6orana sepkaspnas MoBepX- 
HOCTb AuCKa. 

Ha pue, 8-4 cxemaruuecku moKasava ycTaHOBKa cranka 
B NOANATHHKE. Pama 4 craHka onMpaeTca HemocpeCTBeHHO 
ha auck 2 c ero HapyxkHoil W BHYTpeHHell CTOPOHI YeTbI- 
pbMsa posukamu 5: cHapy2ky — Ha Hepa6oyyW NOBepXHOCTb 
BLICTYMalomero 3-0 CTYMHIbI 1 qucka, BHyTpH — Ha Oyp- 
THK BHYTpeHHed mpoTouxu. Kpome Toro, HMeloTcA YeTbIpe 
HampaBaMOMnx porHKa 6, KOTOpble KaTATCA 10 BHYTpeHHel 
VW HapyKHO! WWIHHAPMYeCKHM TOBepxHOCTAM UCKA. 

Tlepememenne paMmbl cTaHka M0 OKpy2kHOCTH NOANATHH- 
ka oGectieuMBaeTcH S1eKTPOMBHraTedem 7 Hepes PpeAYATOD. 
Tlaacrunyatad Wellb 6 3alemmeha cO 3Be3404UKaMH pehyKTO- 
pa 4 HapyxkHoit IMIMHApHieckolt MOBepXHOCTHIO CTYNMIUbI. 
Tlutanve SACKTPOABHTAaTedA OcylecTBAAeTCH uepe3 KOH: 
TaKkTHble KOtbia 9, pasMeneHHble Ha BHITOPOAKEe 3, HM uke- 
younoe yerpolicrso. Ha pame craHKa CMOHTHDPOBaH MeXaHi3M 
o6pa6orKH ¢ MIpy2XHHHbIM TIpHKHMOM, ycTpOHcTBOM pa- 
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pa este ea Kaperku u BuGpatopom. JLaa cynepdu- 
OBAHHA Ha KapeTKe ycTaHaBanBanu Opa: 
JHC! ; * 
ae b TpH abpa3sup 
a EToONE ABxKeHHA OpycKoB no odpabarbiBaemoli m0- 
ep ‘i CTH HCKA MPH cyNepPHRHUIMpPOBAHHH CKLaLLIBAOTCA 
Es pex lepememenuli: BpablaTeibHoro ABHKeHHA BCerO 
aHka BOKPyr AuCKa, KOPOTKUX MOCTYNaTeAbUBIX ABwwKennH 


Puc, 8-4. Veranopka crakka B NOgnATHHKe 718 OGpaGorKH MoBepxnoctH 
qucka. 


6pycKkon (KoneOaHHi c BHCOKOM YacTOTO) M NocTeneHHOTO 


nepeMelleHus KapeTKH C OpyckaMu B pasa 
bHO} = 
JeHHH. 3 aie 


Bua mpuusta texHodorua oOpa6orku,. 61u3KaA K 3a- 
soncxol. Uactora mBuxKeHHA CTaHKa cocTraBHaa OKONO 
5 06/muk, 4acTora Kome6anult 6pycxos — oxono 1000 B mn- 
nyTy ¢ amnanrynom 4 MM, no_aya KapeTKu ¢ Opyckamu 
B PaluatbHOM HalpaBleHHu—oKon0 20 MM 3a OOopoT. 
YaenbHad Harpy3ka Ha OpycKH ObWia MDpHuATa oKoONO 
380 KIla. Oxnaxgzenve H CMasKa OcymlecTBIAICh Kepocu- 
HOM C A06aBKol'10% BepereHuoro Maca. 

Ocuosuolk mpouece cynepdununmposanus mpoBomuaca 
MATKuMH OpycKkama Tuna K8M-40 CMIK; 6pm yerpaneHst 
HOWOChI H MATHA, pakOBHNbI U 3aOOHHLI, a TakxKe OGHapy- 
WekHad panee BOTHYTOCTS SCPKaMbNOH NOBePpXHOCTH AUCKA 
NYT8M HHTCHCHBHOM wWuandopKu Kpacs mucka. JopogKa 
o6pa6oTanHOol TakKHM O6pasoM NOBepXHOCTH MpoBoAHacb 
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épyckamu cpetuelt TReplocTA K3M-40 CLK 1 okondaretb- 
HO TBepALIMH OpyckaMH K3M-28 CT2K. Mocae cyneppuxu- 
WMpoBaHHA C MOMOLLbIO aToro we CTaHKa Npopeyzena No- 
MUPOBKA 3epKaTbHOH NOBepxHOCTH AHCKA, AVA Tero Ha Ke 
peTKe craHka Obi ycTaHoBaeH HOMHpOBaAbHBI Kpyr ¢ BOH- 
MOUHLIM HOKPbITHeM. Yactora BpauleHust Kpyra cocTaBAata 
750 06/muH. 

Becb mpouece cyneppunammporaHHa MOMHPOBKH 3ep- 
KauIbHoli’ MOBEPXHOCTH AUCKA TPH HempepbIBHoli paOore 3a- 
naa 10 cyt. Ecau 20 oOpa6orku aucka MOANATHAK 6nd 
Hepa6oTOCnOcoGHBIM H3-3a MMOXOTO COCTOAMHA 3epKanbHont 
nopepxnocta (5—7 kaace uNCTOTBI),.TO Mocje onucaHol 
O6paSorkKM NOMMATHK CTA PaGoTATh HOPMaMbHO, BCE CTPA 
HUYeHHA 6bIMH CHATHL. 

Ananorwanblt cTaHOK Ob H3roTOBAcH Ha Botxnnckolt 
TSC aan o6pa6orkH 3epKaJibHblx noBepxHocTel AHCKOB, Ha 
KOTOPBIX yepes 3 roda nocue BBOva arperaToB B 9KcnayatTa- 
unt Crain TOABAATHCA MOBCPXHOCTHBIC TPeIHHbl. CraHoK 
lO CpaBHenwio ¢ MpHMeHeHHbIM Ha Toppxoscxoli TOC Spit 
6onee coBepmeHHbIM — OH MO3BOAT o6pabaTHBaTb 2MCK 
6e3 paspesKa uM JleMOHTaKa CTOMa TlOWMATHKKA HW MM@J 
ayumnit mpwoKum OpyckoB K o6pabarbipaeMol NoBepXHOCTH. 

Jlna cynepbuNHUMpoBaHMaA IIpHMeHALHCh  asMasHble 
OpyckH, HSTOTOBACHHBIe H3 TOPOMKOB CHHTCTHYCCKUX ATM a- 
30B, O6paborka MpovsBouHAach B TPH MpHema Opyckamn 
pasAHYHON 3epHUCTOCTH. Tlepponayabuo Aan yhaenma 2e- 
bexTos Ha MOBePXHOCTH AHCKA HCHOMbSOBAIVCR Kpyniosep- 
HucTbie OpyckH U3 WHd@MOpoMKos AC-6—AC-4. Ha cae- 
qyroujem Stare oOpadorKu AA yqanenua caemos mepsHtHod 
rpy6oli o6pa6oTku ycralaprupaauch Opyckw U3 MHKPOTO- 
pourkos AGM-28—ACM-20. 1 aan oxon4aTeibHol LoBomK 
MOBEPXHOCTH N1PUMeHAUCh 6pyckKH 3 MHKPONOPOLIKOB 
ACM-10—ACM-5. Bpycxn mpeaBapuTesbHO mpupabaTbiBa- 
auch. Onepanun womupoBaHuaA MOcTe oo6padorku 6pyckamu 
He mpowsponHsocb. Tak OblIH o6paboraibl 3epKanbuble MO- 
BePXHOCTH NHCKOB NOMMATHUKOB BCeX arperaToB BOTKHH- 
exolt TOC, 4To MO3BOAHMO BOCCTAHOBHTb paGorocnoco6- 
HOCTb NOMMATHUKOB. 

iB paccmorpeHHbIx ABYX CAyyaax oOpaGorka sepKaIbULIx 
MoBepxXHOCTel AUCKOB MpOusBoNMIaCh B CBASH C cepbe3HEIM 
yxyWWleHHeM MX COCTOAHUA H notepei noquaTHuKamn pa6o- 
TocnocoGHocru. B SoapmnictBe cayyaeB B TIpolecce 9KC~ 
TiviyaTanan TMpoOHCcxOMuT nocTeneHHoe yxymeHHe cOCTOAHHA 


“gepKasIbuLIx TOBepxHOcTeli MUCKOB. Jina noalepkanuA WX 
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cocTo#HuA Ha TpebyeMom yponife nelecoo6pasHo mepHonu- 
4eCKH, HalIpuMep B N€PHOAbl KANMTAbHbIX PeEMOHTOB, Mpo- 
H3BOLNTb MO/MPOBKY WAH werkoe cynepdunuuupopanue 
€ NOMOULbIO CTAHKOB, MOMOOHBIX OMNCaHHOMY BHIUe. ITO 
QOCTOATEALCTBO OVLAKHO YUUTLIBATECH elle Ha cTaquH 
NpeKTHpoBaHuA ruAporedepaTopa. B KoHCTpykuMH NOsMAT- 
HUKa OMAHA ObITd MpeAYCMOTPCHa BOSMOAHOCTD yCTAaHOBKH 
cTaHKa Jia oOpa6orku SepKaJbHOH noBepxHocTH AHCKa BO 
BPeMaA SKCMyaTAalHH, a caM CTaNOK RomKeH MocTaBIATHCA 
3aBO0M BMécTe ¢ OCHOBHLIM OOOpyAORaHHeM — OHH cTa- 
HOK Ha FHAposmeKTpocraHtMio. 

Kpome MexaHuyeckoli o6paborku 3epKanbHok MoBepXHO- 
CTH AMCKa BO3MOKHBI H ApyrHe BALI ero O6paGorKu B ycuI0- 
BusxX 9kcMayatanuu. Tax, Ha HekoTOpsIx TOC mposoguaocd 
YIYUMEHHe COCTOAHUA 3€PKasbHOH MOBEPXHOCTH NMCKa XII- 
MHKO-MexaHMveckuM crocobom, npetmowennpmm Wucraty- 
TOM MaulmHOBexedua [J]. 29]. Stor cmocod 3aKmoyaertca 
B 1OGaBIeHHH K MACY aKTHBHOH Cepbl, KOTOpaH B3aHMO- 
qelicrByeT ¢ MeTa/IOM 3epKadbHok NowepxHocTH AuCKa, 
oOpasyA cepHucTble coequHeHHA wKeresa, Mnrencusuocrb 
sTOrO mponecca NaHOOLINAaT B 30He MaKCHMambHOrO JaBae- 
Hust K TeMMepatypHl. OSpasonamanca mWieHKa CepHUcTEX 
coequHenuli paspymiaerca cumamu tpenust. O6naxKaercs T0- 
BePXHOCTh, Mpouecc OKHceHHA MOBTOpAeTcH. Taku o6pa- 
30M oGecneyMBaeTcH MocTeneHHoe BbIPABHHBaHHe BBICTY- 
MalOWHX YYACTKOB Ha 3epKavIbHO WOBepXHOcTH ANCKA. 

‘Cnoco6 sTOT WHPOKOTO IIpHMeHeHHA He Halley, TAK Kak 
HeELOUYCTHMO MOMaqanue Macaa ¢ OOaBKON cepbI B CHcTeMy 
peryiHponanua. Macao c 00aBKoit cepbl 1ouKHO xpa- 
HATbCA OT/MCMbHO OT OCTAbHOrO, a ITO B YCMOBUAX BKC- 
Hyatawuh saTpyAKUTebHO, YYHTHBaA Coupe oODeMbL 
Macula B BaHHaX KpYNHBIX NOAMATHUKOB. 


8-3, BOSIHHCTOCTb 3EPKANIbHOM MOBEPXHOCTH AKCKA 


BouHUCTOCTb, Kak OHa Ollpeseena Bpllle, T, €, COBO- 
KyNHOCTb MepHOwMyeckH YepeAyIOWMXCcA BBICTYIOB H Bia- 
J\WH ¢ WareM WOpagka OMHOTO HIM HECKOAbKHX MHJJIUMeT- 
pos, Kak IipaBKvio, He IpomBineTca 3aMeCTHO B NOANATHHKAaX. 
Ouesu AHO, mp lIpHHATOR TeXHOIOPHH U3rOTOBJIECHHA H 
o6pa6borku MCKOB NOMA NATHHKOB 3STOT BH, HeEpOBHOCTH He 
BosHukaeT. M-nvith B OTACbHbIX cayyaax MpH OTKMOHe- 
HWAX OT TCXHONOPHH USFOTOBMeHHA u OGpaGOTKH HAH pH 
HCMOMb3OBaKH ONLTHOM TexHoOruH OOpabOTKH sepKatbHO!i 
TIOBEPXHOCTH MHCKa MOMKET BOSHUKHYTh BOMHUCTOCTh, 23- 
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METHO BUIMAIOLIas Ha padory nomMATHHKa. Sra BouNucTOcTD 
MOKET MPOABUTbCA Kak B HAMpaBeHHH Bpallenns, TaK 
B pailMaJibHOM Hanpassenun, Tax, np o6paborKe sepKanb- 
HOW MOBepXHocTH AMCKa NoAMATHHKa arperata Ne 9 Bor- 
xaucxolt TOC, xoropaa nponsBozuaach M0 ONBITHOH TeXHO- 
“oruH — HakaTKa — BMeCcTO MouMpoBaHHA — OOpasz0BaaHch 
KOHMeCHTPHYeCKHE BOHEI ray6nuolt 70 0,03 mM u HlaroM mo- 
paaka 10 mu : 

Tuck mp4 ocmotpax umen Buz TpamModonnoli mactan- 
ku, C camoro Moaraxka sor noamaTHuK pa6oran HeNaex- 
HO M UMed pax noBpexkjenHi., Tonbxo nocne mposenenua 
cyllepiuHHiMpoBanna C TOMOM{bIO CaMOXONOTO cTanKa no 
TEXHOMOPHM, H3AOKEHHOH BoMe, Obla THKBUAMPOBAHA BO.T- 
HHCTOCTb B paWadbHOM HampaBeHUH u OOecCeYcHA Hanex- 
Ha padota nognaTauKa. Jlo mexanuueckol oOpadorKu sep- 
Kana Onwia upoBegeHa ero oOpaborKa XHMHKO-MexaHuue- 
cKHUM cioco6om, Aa 4Yero HpH padoTe NomMATHAKa B MacTO 
AooasATaAch AKTHBHAH Cepa. Dro zao HeKOTOPOe yMelb- 
WeHve BOAHuCTOCTH, HO TIponece cpaGorKA men MeneHHO, 
Tak Kak CbeMy ¢ moBepxHOcTH AHcKa TojieKan Gomi 
oObeM Merama. 

Caexyer ormerats, yo 8 mpakruxe uemutaiit u oKe- 
WWyatalkut NOMMATHHKOB BOHMCTOCTSIO OOBIUHO HaAaLIBaIoT 
OTLEAbHbIE KPYNHbIe 10 pasMepaM BRICTYMB! H BUALHHEI, KO- 
Topple Ip BpaulenuH poropa coskawr mepuomeckue 13- 
MeHeHHa Harpysku Ha Kaan cermenT. Dror Baa HepoB- 


Hocteit, KOTOPbIe NpaBATSHO HasbiBath MakpoHepoBHOcTDio, 
paccMatpuBaerca Hume, j 


8-4. MAKPOHEPOBHOCTb 3EPKANBHOM TOBEPXHOCTM JUCKA 


a) Mpx4uel nospnenna 


Maxpouepoanocra, 7. e. equumuntie orkaonenna nloBepx- 
HOCTH OT MylOcKOcTH, UMeloMHe GosLmMe pasmepH B Tale 
BeTpe¥alorcsa B AelicTByIOMAX NOAMATHHKax BecbMa 4YacTO. 

Upu usrorosnexau u o6paborKe CTYNMULI H AuCKa Ha 
3aBOne HX MOBepXHOCTA BHINOAHSIOTCA KAK TIO KNaccy wH- 
CTOTBI, TAK H M0 OTKAOHEHMI0 OT MOCKOCTHOCTH B Ipemenax 
Aonyckos. OGe mlockocTH AucKa M MAOCKOeTS CTYNUIBI, CO- 
uparaeMaa ¢ NMCKOM, BHNOMHFIOTCA € OTKNOHCHHEM OT I10- 
ckoctHOcTH He Oonee 0,03 MM. OnHako mpu ropa4eli nocaz- 
Ke CTYNUMBI Ha Bad C HATATOM BO BPeMs MOHTAKa MpoMcxo- 
AUT AeopMayna BrynKu, Npu4em HanOonee cubHO HCKpHB- 
AACTCH NOBEPXHOCTH, CoNpAraemas C HCKOM. 
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Heposuocts, NOABHBIIHECA Ha MAOCKOCTH CTYMHILbI, me- 
pelalorea Ha ScpKasbHy!0 WoBepxHOCT AMCKa, BHISbIBAalOT 
ee McKpHBeHHe M OHeHHe AMcKa pH paboTe. B oTzenbHBIX 
caydadx B mpomecce SkKcIyaTawun NOMMATHUKA MOABIAIOTCH 
TecbopManun CTYMMUbI WIM AWCKA, BbISBAHHbIe BHYTPCHHAMH 
HallpsKEHHAMH, UTO TAKKE MPHBOLUT K YREMMYCHMIO OueHAT 
3ePKaJbHo MoBepxHocTH BucKa mpH padore. Onbir aKc- 
myaTauuu MW HaTyPHBIe HCMbITAHMA MOANATHMKOB MOKasbI- 
BalOT, YTO Ha JeliCTBy!OMleM arperate OTKMOHeCHMA OT M10- 
CKOCTH 3€PKaJbHOU MOBepXHOCTA JucKa cocTaBasor 0,05- 
0,10 MM, a B OTJe@MbHBIX CIyYaAx H OOAbWIe. Kak mpaBHo, 
3a Noni OGopoT poropa OTMeYaeTCH OAH MM HECKONbKO 
BRICTYOB HU BUALMH, BHISbIBaIOMLHX OueHUe SePKaJIbHOH Mo- 
BePXHOCTH AMcKa pH paboTe arperata. 

omumo Heposnoctu NoBepXxHoctH, HMeloTeA uM Apyrue 
MpHuvNbl OueHHA sepkKaNbuo MOBepxHocTu AucKa: HeTep- 
M€HAUKYAPHOCTh MIOCKOCTH NATE K OCH Basa arperata, 
THApaBIMYecKHe BO3MYIMeHMA MOTOKa B KaMepe paOouero 
Koneca nu ap. Tlostomy na paboratomem arperate 6ueune 
3epKabHOH MOBepXHOCTH LUCKa Gombe MakpOHepoBHOCTH. 
Ojnako B nofaBlalomem GombmMHcTBe ClyuaeB HMeHHO 
MaKPOHEPOBHOCTH ompeyenawT OHeHUe 3epKabHOl MoBepx- 
HOCTH J¥cKa. 

B ta6n, 8-4 pupeyenb! 3HayeHua HEpOBHOCTH sepKasb- 
nol TIOBEPXHOCTH JMCKOB NOWUATHHKOB DAA para THIpo- 
arperartos, H3MePpeHHble B pasJIMYHOC BpeMaA. Oun MOJLYYCH BL 
TipH MpoKpyTkKax poTopa KpavoM WH BOO NyTeM KpaTKO- 
BpeMeHHOrO OTKpbITHA Ha 5—6%' HanpaBastiomlero anmapa- 
Ta, T. &. B YCHOBMSX, KOPa MPakTHYeCKH HCKMIONeHBI TAL- 
paBAMYecKHe, SeKTPpHYeCKHe HAH MeXaHMyecKHe (OT UeH- 
TPOOCKHHX CHA) NYbCauHOHHDe ABMEHUA, KOTOPbie MOryT 
BEI3BaTb OHeHHe 3epKaJIbHOH NOBEPXHOCTH AMCKa. 

Han6onee yactot npuynnok nosBAeHHA OTKIOHEHAH OT 
HJOCKOCTH (MAKPOHEPOBHOCTH) 3€PKa/bHO TMOBepXHOCTH 
WUCKAa ABNACTCA HEPOBHOCTh MOBEPXHOCTH CTYNMILHI, CONpA- 
raemoi ¢ AucKoM. Tak, Kora Ha OMHOM 43 arperaToB Bor- 
xunckoh TSC Gpwro o6Hapyxeno sHaqMTembHOe Ouenne 
aucka (10 0,15 MM), Opi mpoBexen cuierzyloumili soKcre- 
pument, Jlack nomnaTuuka, Kpemamuiica kK cTynuue BOo- 
ceMbIO. paBHomepHo pactonoxKeHubimu Oontamy, Obit 
moRepHyT oTHocuTenbHO ‘crynunbt Ha 45, 90 u 135° 4 mpz 
Ka%KMOM TOOKeHHH AMcKa MpousBeseHa IpPOKpyTKa poTopa 
c 3amucbio mpodusia sepKaibHol MoBepxHocTH 2HcKa. Bpl- 
ACHHAOCb, YTO MPH YETHIPEX PaSTHYHbIX MOMORCHHAX AUCKA 
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pacnosoxKelMe BHICTYNOB H BAW Ha 3epKaJIbHOH moBepx- 
HOCTH JHCKa He H3MeHMOCD 0 OTHOWeHHIO K cTynuye. He 
W3MeHHOCh H 3HAYeHHe HepoBHOCTH, Oto nosBoUNO yeTaHO- 
BUTb, ITO HepOBHOCTH Ha SepKasbNOl MOBepxHocTH WucKa 


TaGauna 8-4 


Xapannepicmuna maxpore postocmu gepkanvKolt nose pxnocmu 
duckoés nodnamnuKos 


Buesne sepxaavvol 
Mosepxucerit kHCKa, 
peal Tlyascauus |Konusecr3o 
Tagposnexrpoctantins 3 f warpyanu | seictynos 
H Hoste) arperata wi | 2 | G8 [ue cermesr, | oa ox 
ag 2 | ff KH os0por 
Be Misses liche 
a3 a | ag 
Boxewaa umenn XXII cnes- 
na 
Ne 71 foot nin ah] OL | 05,07] 0,08 120 Qu4 
N12, 2... 2. «| 0,07 | 0,03 | 0,03 60 1 
Bparcxan, N2 13... . . «| 0,09 | 0,06 | 0,06 85 2 
BorkwHckas: 
NOS... 4. we ~ «| 0,08] 0,05 | 0,05 60 2u8 
M5. ew  . [0,15 | 0,09 | 010 — 2u8 
Tasuneckat, No « « «| 0,06 | 0,05 | 0,06 60 2 
TnenporsepxuncKas 
NEO S oS Ses, | 07084), =) 1 0503 _ 3 
No 8 (Ha rugpassmueckoil 
onope)......-{ 0,10] — |0,09| — Jape 
Bepxuecpupckan Ne 1 (na rua 
passveckolk onope) .. -| 0,97 | 0,07 | 0,05 = 1 
Bowxcxan uvenu B. HU. Jle- 
nyHa,  20.,,.. 0,32 | 0,18 | 240—110 5 
Byxrapmnucxan, “No 7 
Tanpanmecko# onope) . .| 0,19 | 0.12] 0,06]  — 2 


[asa BicTyna H Be BnaguHn (puc. 8-5,a)] BEsBannt He- 
POBHOCTHMH Ha NOBeEpXHOCTH CTYNMUH, conpsraemoit C THVIb- 
Hoi TosepxHoctbio nueKa [JI. 21]. 

Tipu ucnprranuax noxmaTHuKa arperata Ne 7 BoaxcKolt 
TSC umenu XXII cpesza KIICC 6pii0 BEiacxeno, uTo Oue- 
Hue 3€PKalbHOM MoBepxHocTH AucKa gocturaet 0,11 uM 
(puc. 8-5,6). Tuck Obit oTCoemuHeH, 3aTeM Obl MpoHsBe- 
Reh OCMOTP MpoKiazoK Mey LuckoM H CTyNMUeH. Komb- 
wepad MpoklawKka u3 MBYX CHOCB SeKTpOTeXHH4eCKOrO 
KapToua TOMMWHHOH To. 0,6 MM H KIHHOBaA NpoKiayKa AS 
HeCKOJbDKHX CIOCB WIEKTPOTEXHH4eCKOTO KapTOHa A KadbKH 
Obian MectamaM paspymlenbt. CkBosuble paspyuieuua copma- 
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Rann c MectamM BBICTYNOB Ha SepKaJbHOl noRepxHocTH 
aucka. HauOonee cubHO Ob Paspyllenbl Te C1OH Mpo- 
Kulakn, KOTOpbie pHileraqn K MOBepxXHOCTH CTYNHUbI, Me- 
nee (a MecTamH um coBcem He paspywensl) Te KoropHie 
TipHieradiH K NOBCpXHOCTH MHCKa. Sto Take cBileteaber- 
BOBaIO O TOM, UTO BBICTYNbI HaxosATCA Ha MOBEPXHOCTH 
‘CTYNMUbI, a He WHCcKa 
B OTIC bHBIX cnyuaatx BOHHCTOCTh 3epKabuoit TIOBepx- 
HOCTH jHCKa ompezesinetca pasMuHon TONMMNO camoro 
AMCKa B PasHbIx MecTax. Tak, Ha OHOM 3 arperatos Ke- 
Ecler POC 6bina oGuapyxena noBMueHHad ROmHCTOCTH 
PKAIbHOH MOBEPXHOCTH JucKa. ‘Kak H B BBILMCOTMCaHHOM 
onpite Ha Borkunckoit PSC, Osi mposexenbi 3ameput mpo- 
pee 3epKaJIbHOH NOBeEPXHOCTH LHCKa Mp pasAHyHbIx yrulo- 
MOMOWEHUAX EPO OTHOCHTEAbHO cTyNHUbI. BEIACHHTOCD, 


a ‘ala cal 


120, — 


60 


f 


9 40 8 20 60 200~—«2#D—«8O ie 
a) Pastepmna oxpymuocme aie 


Puc. 8-5. Tpouan se; 
: 5 . 8-5. MI PKAIBHOA 
@—arperata Ne 5 Botxuucxo TSC; 6—arperara M 7 Bomxexoi TSC wmena 
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UTO BRICTYMB H BMALMHb! CMCWaIOTCA OTHOCHTETHO CTyIH- 
Ill BMeCTe C MOBOPOTOM LMCKa. OTO NOSBONHMO 3aKAIOUHT, 
UTO BbICTYMB HaxogaTed Ha AucKe. HenocpeycTBeHHbit 1po- 
Mep NOKa3al pasiMuHe B TOJULWHe THCKa B pasHblX MeCcTax 
no 0,11 um. Ilpuunmno MecTHbix YTOMMeHHH DUCKa sBAA- 
JOTCA, BHLUMO, ZEPOpMaLHH, BOSHUKWIMe Ip paspymennu 
Kerymcxoii [9C Bo Bpema BeauKoh OrevectBenHon BoiHDI. 

Tlogo6unie need! ucKa MOryT ObITD BHISBAHDI yrapa- 
Mu mo aucky. Tax, Ha arperate Ne 3 BepxuecnupcKxon rac 
B Hepsi nepuom skenayaramun mponsourer cpes ComToR, 
KPenAMux ACK K CTyMMUe, B pesybTATe Vero ACK TOMHO- 
CTbIO OTCORRMHMJICA OT CTYNMIMI HM CMeCTHJICH B PanHaib- 
HOM Hatpapsenun. Vaappl NO pakwalbyblM TWeperoponkam 
Macaopanuhl MpHBerM K MedopMalHH MucKa. Samepsl WoKa- 
3aM, UTO BOMHUCTOCTS 3€PKANbHOH MOBEPXHOCTH AMCKA T10- 
‘ene storo coctaBuaa 0,15 MM. 

Vinorga HeposocTH Ha sepKkasbHOl MoBepxHocTH TuCKa 
HOMMATHUKa OGHapy%KuBalWTcKR Ha coOpaNHom arperarTe 
B pesyibrate KOHCTPYKTHBHLIX LepeKTos. Tax, uccmeqoBa- 
HUAMM H ONBITOM SKCIVIYaTAalMd NOAUATHKOB THApoarpera- 
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103 BorkuncKoli TIC yeraosaeno, ato 2xKecTKOCTD CTYMHI 
H AMCKa NOMATHHKA HexocraTora. Porop storo rapore- 
Hepatopa CBapHolt KOHCTPYKUHM, NpHYem CHUL poTopa me- 
pexoant B peOpa crynunel tognsTHuKa. Huxunii nucx cry- 
MHIWbIi, K KOTOpOMy KpemuTcnd ACK NOANATHHKA, HMeeT TOJMI- 
muy scero 90 mm. Ha sepkaabuol nopepxHoctn mucka, 
HecMOTPA Ma ero TonmMHy 200 mM, oTYeTAHBO npocrynaior 


8,000 7 o¢opom. 3 

Ip Mya! 
Fw vas 

Nn ph ae 


ae 


73 KH te 


Puc. 8-6, Ocunanorpamma nyascaunit B nonnsTHuKe arperata Ne 8 
Borkuxckol TSC, 

Ou Sep M 04 — GueHHe sepxannuot movepxnoern nucKa y napyrHoro KpaR, ¥ ce- 

Pewuue H y BHyTpeHHefo Kpas; AT — nyancanua yeumuit na onopxoft rapenke. 


BOCeMb BIaNWH H BOCeMb BEICTYNOB (no Weary peep cry- 
Mult) BEIcoTo# Zo 0,04 mM. Sto xopomo Bano Ha ocumn- 
aorpamme (puc. 8-6), nonysennoi apy ucmuiranaax Ha 
arperare Ne 8 Borknucxoit TOC. Buctynut wa sepKxaae na- 
XOAATCH TOUNO NON PeOpaMu cTYMMIM, a BNA_MHBI — Mexmy 
RUMAH. 

Bocemp BBICTYNOB H Baw, ABIALOUINXCH OTpaxkeHuemM 
pe6ep crynmun, BAEEI H Ha mpoduae 3epKabHon MoBepx- 
HOCTH AMCKa ToynATHHKa arperata Ne § BorkuucKol Tac, 
MoKasaHHoM Ha puc. 8-5,a. Drax Byicryma x BHaqMHEI Ha- 
KMalbIBalOTCA Ha HEPOBHOCTH, BHISBAHHbIC OOLINLIMH mpH- 
uHHaMH (HepoBHOCTbiO MoBepxHocTu ‘CTYNMUL WH Zp.), ITO 
3aMCTHO YTAKEeIAeT YcoBHA paboTH NomNATHHKa. 

BuicTynb H BMaLHEL! Ha sepKambHON MOBEpXHOcTH jUCKa, 
cooTBerciByionHe peOpaM CTYMMUBI, MpoABASIOTCA RaxKe Ha 
164 : 


Bal neem Wg? AMET ST 
Passepmaa oxpyxuocme 


é 7 
S| 165 175 255, )5 
pica 
% % 8; 


Puc. 8-7. Mpopuan sepxanbyolt nopepxnocrn zucKa NonnaTHHKa arpera- 
ta Byxrapmanckol TSC. 


WerkO HarpyKeHHBIX MOMMATHHKAX, HO HMeIOWMX TOHKH 
(100—120 mm) guck. Ha puc. 8-7 TIpHBeAenLI Npoduan 
SepKabHo NoBepxHoctd AMcKa NOLNATHHKA arperara 
Byxtapmuucxol TIC. Ha nem xopomto Bambi BOceMb BBI- 
CTYNOB M BNAaNAH TO YNCIy peOep crynHuEI. 


6] Nocnegcrsns nossiueHHoi MaxponeposHocTH AxcKa 


Hanwune sHauuTeabHbIX HepoBHocrel Ha 3epKalbHOl 
MOBEPXHOCTH AHCKa MPHBOLMT K CHMKeHMIO HamexHOcTH 
paSorbl NOMIATHHKa, OCOOeHHO MpH nYycKax HM OcTaHOBKax. 
B Goapmel crenenu sto CKa3bIBaeTCA B ONHOPARNDIX NOD- 
MATHHKAX Ha WecTKOh BHHTOBO onope. Tak, H3 WecaTH 
rugpoarperatos BorkuncKot TOC B nepsnie 3 roga 9xc- 
TlyaTayuu NOBpeKACHHA NOAVATHUKOB UMCIHCb TOADKO Ha 
Tpex arperatax, UMeHNO Ha Tex, Ha KOTOPBIX ObluIH oTMeTe- 
HbI Meekrat sepKasbHOl MoBepxnoctu aucKa. Ha ogHOM 113 
STHX arperaTOB 3a yKasaHHBI Mepvon GEO ceMb TOs- 
TaaBrennit CerMeHTOB, IPHYeM BCe OHH TIPOH30WIH BO Bpe- 
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Ma nyckos. Heposxocth sepKadbuoii noBepxHocTH sucka 
NOMWATHHKA Ha MaHHOM arperate jocturama 0,15 mM 
(pac, 8-5,a), uro u ABMAOC upHunHOt noppexieHHit. 

Ha arperate Ne 7 Boaxecxot TOC amen XXII cpesna 
KIICC 8 pesyabtate paspyliexua KOMMeHCcalNonHoit mpo- 
KWaLKH MeALY THCKOM U CTYNMLeH NPOHsoLM0 NOBEIMUeHHe 
He€POBHOCTH 3epKaJIbHOl MOBepxHocTH AMcKa Jo 0,11 mM, 
BCICACTBHE YeTO BOSHUKAM NOBPeXTeHAA cerMeHTOB NoA- 
NATHUKA. 

Cpasnuresbuble 3amMepbl GueHHA SepKasbHOM TOBepxXHO- 
CTH AHMCKOB NOAMATHHKOB jByX PHLpoarperaTon aHHoit 
TOC: arperara Ne 7, umMeBurero “acTHIe MoBpexmenus cer- 
MeHTOB NomuATHuKa, H arperata Ne 12, no”maTHHK KOTOporo 
cOBCeM He MMe nloBpex ,euuit — NOKas aH, WTO HePOBHOCTL 
3epKaNbHo NOBepXHOCTU ANCKa NOANATHUKa arperata No 12 
B Ba pasa MeHpute. TIpH stom Wa 3epKane noaznsTHuKa 
arperata Ne 7 Gpio0 YeTbIpe BbICTyIa HM YeTbIpe BIAaTUNE 
Y HapyXHol YacTH WUCKa H Ba BbICTYMa UM ABE ‘BNALMHbI 
y BHYTpeHHei YacTH A~NcKa (puc. 8-5,6), a Ha sepKaae mon- 
usTHuKa arperata Ne 12 Bcero O2MH BBICTYM MeHbIero pa3- 
Mepa y HapyxKHOM YacTH WuCKa. 

TakuM O6pa30M, UOBbIMeHHad HepOBHOCTb 3epKavIbHOlt 
MOBCPXHOCTH J\UCKa MpMBOAMT K YTAKeTeHHIO yculOBMil pa- 
SoTL MOANATHMKa HM 4YacTLIM ero NOBpexAeHuAM. 

Tpoxomaenne BbcTynop sepKaaa wag cermentamH co- 
sae? Ha HHX NyAbcupywmywo Harpysky. Uccaeqopannamn 
ycTavopmeno, ro (opMa MyALcawHH Harpy3sku TOYHO cooT- 
BetcTsyer (bopme Guewun 3epKadbuol NOBepxHocTH AUCKa. 
STO XOpolio BALHO, HalpHMep, W3 OCULHAOrpaMMBI, mpHBe- 
Rennok wa puc.8-6. B ra61.8-4 npupegenbl 3Haxenua ny Jtb- 
CallHH HaPpy3ku Ha CerMeHTbI JIA HEXOTOPHIX NOANATHHKOB. 
UYem Sorbie HeposuocrH SepKadbHO MOBepxHOcTH juCKa, 
TeM OoubIle TyAbCanHiA. 

Ha puc. 8-8 mpejicraBaenbt 3aBucHMOCTY nysbcauHM Ha- 
Ipy3kM Ha CerMeHTbI OT pasMepa HepoBHOcTell Ha 3epKasb- 
HBIX MOBEPXHOCTAX AUCKOB AAA pasMYHbIX THNOB NOANAT- 
HHKOB, SapHcuMOcTH NOyYeHI NyTeM HeMOcpeaCTBeHHBIX 
w3MepeHHit Mpu HaTYpHbIX CcHeLOBAHHAX NOAUATHUKOB. 
U3 PkCcyHKa BUAHO, 4TO Waa OMHOPALHBIX NOANATHHKOB Ha 
XecTKOH BUHTORO omope Guenue sepKana 0/10 MM BBISHI- 
Bael NyMbCauMlo youn wa cermentax oxono0 100 KH. Jina 
ABYXPAAHBIX NOAUATHHKOB, UMeOWMx Oonee monaTHByIO 
onopHy!o cucTeMy (ypyrkMH 51eMeHTaMH MOMMMO ONOpHEIX 
TapeloK sBAMOTCH Take OalaHcHpbl), OueHHe sepKaJib- 
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Holi MoBepxHocTH Lucka 0,10 MM BbIsbIBaeT MymbcamHlo ycu- 
wii wa cermeutax scero amp 50 KH (Bomxcxaa TOC 
uuenu B. HW. Jlenuna). aa noanatnuxos Ha raxpaBsanue- 
cko ONope, HMeloulmx Handoree NOLaTIMBy}O OMOPHy!O 
cuctemy H OGecneuMPalomMx aBTOMATHYeCKOe BbIpAaBHUBa- 
ne Harpysky M@xKIy cerMenTaMH, NyAbCalluA YCHVINH Ha 
cermenrax nomyyaeTcsa HauMenbuici: Bcero.15 KH mpa One- 
HHH 3ePKasIbHOH MOBePXHOCTH yy 

macka 0,10 mM. 4 

To, 4TO B Pa3sIHUHbIX KOH- g 79) 
CTPYKUWAX NOAMATHAKOB T0- 
PpasHOMYy CKaSbIBaeTCA BAMA-  g 45 
HHe HepoBHOCTH sepKalbHob 
NOBCPXHOCTH AUCKA, HAMIRDUO gi9 
NOATBepxAaercd — pesyuIbTA- 
TaMM HaTYpHBIX MHeceAOBA- 4 45] 
RM NOAMATHHKOB arperaToB 8 
TLuenpoxsepxunckoh = TSC: a 
OAHOrO MOANATHHKA Ha Wecr- 0 07 02 O38 04 mn 
Kofi BAHTOBOK ONOpe M ODHOTO 5... gg, Sapucnmocte myzbca- 
Ha  THApaBAUYeCKOH ONOPC “yny warpyskn Ha cerMeHTs ot 
(em. ra.4). STH nCcHeMOBAHNA — Gueuns sepKasbuoll noBepxnocrt 
noKa3aJv, 470 B NOMMATHHKE jaca. we 
Ha TampasaueenoR OnOpe sagas nas Tc ane 
HyTbCaUMH, BbISbIBAeMBIe Ove- i B. HK. Senna); 2 ontopannet 
HH€M 3CPKAMbHOM NOBEPXHO- — TyATATAM TccKan apa 
enH fucxa, » 2—4 pasa Newb~ AS Sse Aor eae (Cane 
me, ¥eM B TaKOM %Ke Mo Mapa- cxan FSC). 

eTpaM MOANATHMKe Ha *KecT- 
Eon aautouoh onope (cm. Ta6s. 4-2). . 

Tlosniilieniat HePOBHOCTh 3epKa/IbHOl moBePXHOCTH 
gucKa He TOABKO reHepupyeT WyAbcauu B NOANATHHKE MPH 
padore arperata, HO H 3aTpyZHseT paBnomepHoe pacmpene- 
menue Harpy3skH MexKAY cerMenTaMH (CM. TMI. 10). " 

Pegyabratet HaTypHBIX HcceNOBaHHit PasK4HbIx MOA: 
HATHHKOB, a TAKKE ONT SKCHMYaTalu NOSBOMAIOT CACTATS 
BHIBOJbI O ONYCTHMBIX pasMepaxX MAKPOHepOBHOCTU SeP- 
KaibHuO TOBepXHOCTH ANCKA AA pasHLlx OS ORE 
Kos, J[Jit OMHOPALHDIX HOAMATHUKOB Ha %RecTKOH BUHTOBO 
onope, UMeIOMIMX yoerbyIo Harpysky 3,5 Mila u pun. 
MpeetbHO OMyCTHMbIM 3HayeHHeM cHeMyeT sual 
0,08 MM, a WIM TAKUX %Ke MOMMATHHKOB C yuebHow Harpy3~- 
xo x0 3,5 MIla —0,10 um. [aa aBYXpPAMHBIX NOANATHHKOB 
¢ MOnapHbM CoeAHHeHHeM CerMCHTOB C MOMOLIbIO Oanancu- 
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pa, MonycTumolt MakpoHepoBHocTbio sepKanbuOl MOBepxXHO- 
cTH uCKa cnenyet cuntaTb 0,15 MM, a aA NosNATHMKOB 
Ha rugpapauyeckoh onope 0,20 mm. Ontir moxasprsaeT, 4TO 
mip Oonbumx pasmepax HepoBuocrei sepKasbHol TOBepx- 
HOCTH MUCK, Kak TpaBAO, BOSHUKAWT 3aTPYAHCHHA B Pa- 
Gore nogausATHUKOB. 

Hagexuocth pa6oTsl NOMMATHHKa 3aBHCHT OT mesoro 
pala PakTopos, B TOM HHCHe HM OT OueHMA 3epKabHOH N0- 
Bepxnoctu mucKa. [Ip HebarompuaTHoM crevenMu ObcTos- 
TeIbCTB BAMAHHe ONeHHA SepKaNbHOM MOBePXHOCTH AUCKa 
MOKeT OKa3zaTbca peutaioujm. Tlostomy pu pemouTax 
arperaTos WenecooOpasx0 yMeHbllatb HepOBHOCTH SepKamb- 
HOM TIOBepXHOCTH LO MMHHMAJbHO BOSMOMHOH BETHYL. 

B ormenpunx caysanx momycTumpie sHavenua OueHHA 
SePKaIbuoll MOBepxHOCTH AHCKa, BLISBAHHOrO MexXaHHuecKUM 
coctosHHem camoro arperata (MaKPOHepOBHOCTh 3epKasib- 
Hol nopepxuocTH JNcKa, HenepireHAMKyAApHOCTb TWOCKO- 
CTH MATH K OCH Basa arperata), YCTaHaBIMBalOT UCXOAA 
U3 KONKpeTHBIX OGcToaTesbeTB. Tak, HampHMep, Ha arpera- 
trax Caparoscxoit TOC umeer Mecto nocTosuHoe KayaHue 
poTopa, BbISBAHHOe NybCalMAMH TOTOKa B TPOTOUHON 4a- 
cru Typ6uner. Ilponcxonut yeTpipe KayaHHa 3a OOOpoT po- 
ropa B HanpaBseHuH syOa CHHpasbHo# KaMepbi (cM. ra. 4), 
KOTOPble BLISHIBAIOT OHeHHe SepKa/IbHOH loBepxHocTH AMC- 
Ka 0 0,2 MM, a B HeKOTOpBIX pexumax u Gombutee. YuuTnt- 
Bax 9TO OOcTOATeNbCTBO, Ja arperaros CaparoscKolt rac, 
Ha KOTOPbIX ycTaHOBICHbI NOAMATHMKH Na raxpaBAWecKoH 
omope, mpemerbnbim sHaucHHem OneHu® sepKatbHoH MOBepX- 
HOCTH JucKa caezyer cuuraty 0,10 MM, a He MonycTHMOe 
Iisa TAKHX TornsTiNKOR sHayeHHe 0,20 MM. 

Ha Byxtapwuucxot TOC na ONbITHOM arperate c Aua- 
TOHAIbHOH TYPONHO ycraHoRAeH NOAMATHHK Ha THApaBsH- 
yecxoli orlope c ONUpaHHeM cerMeHTa HeMocpeAcTBeHHO Ha 
onopunii Somat Ges npomexytounol Tapemb4¥aToi oMOpbl. 
YctaHopnena upesBEyalixo BbICOKad MeopMallHA cerMeH- 
TOB ¢ BEILaBAMBAaHHeM MaCAAHOM MICHKH B WeHTpe cerMeH- 
ta. Bausy 3TO OcOSeHHOCTH MOAMATHUKA, PC3KO CHHIKAIO- 
wei ero WamexHoctb, JWI Hero TaKwKe cieyeT MPMHATh 
npexempuo monycrumoe Guenme sepKambHOl noBepxuocTit 
nucxa 0,10 mm, a we 0,20 ue. 

B) CnocoG ywexnwenns maxponeposHecth 

Tiaa ruaporevepatopos momsecnoro tana o6padorKa 
cOnpsaKeuHELX MOBEPXHOCTelt CTYMHUBI H AHCKAa AA YMeHb- 
wend GueHvik sepkanbNOl NOBEPXHOCTH ANCKA Ne BHISHIBA- 
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er 6oabMIMX 3aTpyAHeEHHH, Tak Kak lHMéeTcA BOSsMOrKHOCTD 
CHAT CTYMMLLy C Badia. 

Hlia XKpyiHbIx ruaporeneparopos souTHuHOrO THA 
B YcUOBUAX SKCMVyaTAaWHH CHATb CTYNMLy ¢ Bana UpakTu- 
yecku HeposMoxuo. Tlostomy pa6orTi m0 ymMeHbpmennio Oue- 
uni 3epKanbHOH MOBEPXHOCTA MHCKA JLOMMKHBI OCyUIeCT- 
BAATKCH Ha MecTe. [IpHMeHsloTca B OCHOSHOM Ba Mepo- 
MpuATHA: YCTAaHOBKa MeKAy DucKoM u cTynMeH KOMMeH- 
CUPYIOMINX HIM TIPOPNAHBIX MpokaqoK Hu OGpaGoTKa M0- 
BCPXHOCTH CTYIHULI WH TLWIbHOH MOBepxXHOCTH JHCKa. 
Tlpokaaqkn mMexay AucKOM uM cTyNMMel uacTo ycTanaBau- 
BaloTcA elie pH MoHTaxKe. OSbIUHO UX eNaloT U3 aeK- 
TPOTeXHMYECKOTO KapTOHa WIM Upeccumiaka. OGjagan He- 
KOTOPOH Ypyrocibw, OHH CMATYalor BMAIHMe HepoBHocTelt 
CONpATAaeMbIxX MOBepXHOCTeh JucKa M CTYTMMItbI MH yMeHDbIa- 
oT Oneune sepKanbuol nopepxnocru AHeKa. OanaKo mpo- 
K1aIKH m3 Mpeccuimava, a1ekrpoTexuwuecKkoro KapTrowa H 
APyroro woxoGuoro MaTepHaa Yepes HEKOTOpI Nepuon 
skcIyaTawuu PaspyWlaloTCcaA, UTO MPHBOAUT K MOBBILMeHHIO 
OveHHA 3epKarbHOH NOBepXHOCTH AMCKa. 

B noanarwukax rugpoarperatos Boaxckolt TOC umenu 
XXII cpesza KIICC mexay crynuueit m AucKOM pH MOH- 
raxke Gpllo yCTAHOBNeHO 1Ba CHOA NPOKAMOK us sNeKTPO- 
TexHHYeCKorO KapTowa TOMMNO mo 0,6 mM. NoamaTHnk 
arperata Ne7 sro TIC paboran nepBble 5 wer mocae MOH- 
T@Ka BECbMa HaleKHO, O€3 BCAKUX OrpaHuyenult. Sarem 
HavalMCh MHOPOYNCeHHbIeC NOBPexKACHHA CeTMeHTOB, BbI- 
sBaHible yseiuyeHuem Ovenux sepKawbHOoi noBepxHOcTH 
nucka xo 0,l'l mM. Sto upoHsom0 B pesyabraTe paspyuie- 
HHA KOMMeCHCALMOHHBIX NpOKIaOK MexKTY TUCKOM 4 CTYIM- 
ne “ MoTepx uMu yupyrux cRolicTB. B mpouecce ucnprrannit 
STOrO NOAMATHHKa Obl MpO“sBeMeH caemyIouMH OMIT 
[JI. 13]. Crappie npoxkwaaKku, HMeBuIMe MecTHbIe paspyule- 
HUA, ObWIM yaeHs! COMpATAaeMble MOBePXHOCTH DMCKa H 
CTYNHUL THATeASHO OUHILEHH, MHCK MpHCOemuAeH K CTYIH- 
ue H MpousBezeHa NpOKpytKa poTopa arperata Ha cerMeH- 
Tax, CMA3QHHBIX CalOM, C OcIlHIAorpapupoBanuem OueHHA 
sepKaJIbHol NoBepxHocTu. 3Hayenue OueHusA uM ero XapakTep 
lipakruyeckh octTauch mpexuumu. Tlocae store Oblan ycra- 
HOBJICHBI HOBLIe MpoKIAaKA U3 mpeccmimana (apa cioaA No 
0,5 1m)  nopropesa mpoxpyTka poropa. Buenne sepkastb- 
uol MOBepXHOCTH LHcKa yMenbuNIOce c 0,11 go 0,08 mM. 
Xapaxrep Guenusa, T. e. mpohunb sepKanbuoli moBepxHocTH 
Aucka, octanea mpexuum. YMeHbiluqach Aub pasHMna 
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Mex jy BbicTynaMH M BiagqHHaMu. Jia ZampueHmero ymeHb- 
WeHHA OHCHHA sepKarbHO MOBepxXHOCcTH ANCKa B MeCcTaX, 
COOTBCTCTBYIOMNX BLaWHaM wa SepKanbHOl noBepxuHocTH 
AucKa, ObIWH ycTaHOBMedbI ABe MeCTHBIe UpoKTaLKH us 
Kalbku TONMAMHO 0,035 mm. B pesymbtate 6uenue sepKamb- 
HoH mMoBepxHocTH AMcKa yMeHbmMTech 20 0,06 MM 
(puc. 8-5,6). 

Cnenyer OTMeTHTb, YTO MpOKMaKH JOMKHBI HMeTb 
CTporo OMMHAKOBy!O TOMMHHY, HNaue OueHMe sepKadbHOl 
TOBEPXHOCTH MOXKHO He YMeHbINHTb, a yBeuuNT. TaK, 
B Mpouecce peryAMpoOBKH NOANATHUKa B BHILLeONMCAaHHOM 
cuyyae OLWIM yCTaHOBNeHEI MpOktaaKu us HeKaauGpoBan- 
HOTO Upecciinana roumunok 1,5 mM. Tpoxpyrku potopa 
Ha Ce€PMeHTax, CM@3aHHbIX Ca/IOM, NOKasaJIM, 4TO 6nenue 
sepKanbuol moBepxHocTH Aucka yseauynsoch xo 0,21 MM 
H3-3a TOTO, YTO OTMCAbULIC KYCKH STOH MpOKMaAK HeCKOVIb- 
KO OTAMNATHCD 10 ToNIMHe. He Gina NocromuNod u TONMA- 
Ha xKaxkgoro kycKa B pa3uHUHEx mecTax. Kpome toro, 
Mipeccuinan oKasaicn CiuImKOM 2%ecTrKuM. Bce aTo. npuBeO 
He K YMeHbIWeHHIO, a K yBeUTeHHIO OHeHUA 3epKasbHOH T0- 
BePXHOCTH uCKa. 

Takum o6pa30m, ycraHoBKa MexAy crynuiel nu qucKoM 
TpOKaok H3 KatHOpoBaHHOrO gaeKTPOTeXHUYeCKOrO Kap- 
TOHA HH IpecciiiNaHa NOsROMET CrAaLUTb BAMAHHE HepoB- 
HocTeil COMpAXKOHHDIX TOBepxHOCTe CTYNMUbL H AMCKA H 
YMeHbUIHTb CHeHHe 3epKa/ibHOH MoBepxwocTH ~uCKa. IIpo- 
KaLKH ITH [OMAKHb! WepMOAUGECKH 3AMCHATHCA, TAK Kak 
OHM CO Bpemenem paspymarorca. Paspyuienme user Tem 
6nicTpee, YeM XyxKe IpHeranue crynuub HW AuCKa. TaK, aA 
paccmoTpenuoro cayuas c arperatom Ne 7 Boaxcxou TSC 
umenu XXII cheaga KITCC npu nau6onpmem 6ueHnu 3ep- 
KaJbHO ‘NoBepxHocTH wHeKa 0,11 mM npok#alka paspynni- 
nacb 3a 4—5 ser. Ha arperare No 5 Borxunexoh TOC, rze 
TakKKe YcTaHaBAWBaNch Mpoutupopannble NpoKMayKu 
Me@%KLY MHCKOM HU CTYNUMeH WA yMeHbuIeHHA OueHH sep- 
KaJla, HX Paspyulenve mpoucxoguo yepes |—2 roza upu 
HavOonbuem Ouexwu sepKana 0,15—0,18 mm. Bpicrpomy 
paspyWienHi0 MpOkAaNOK cHocoGcTBOBaO NOCTOAHHOe <fbI- 
mauve» CTYNMUbI M AWCKa BRAY MasOl wAecrKOCTH CTY 
bl HOAMATHHXa LaMHOFO arperaTa. 

Suauntenpno shexTuBnee ycTanaBauBaTb NpoKMaAKH 
H3 Mpownoro, HO Terko Mommaiomeroca ObpaGorKe MaTepua- 
na. Ha raxnx npokmanKax BLIma6puBatiorcs, ecau 9TO Tpe- 
6Oyerca, KIMH M MeCTHBIe yruyONeHuA 218 ucipaBienna 
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Mpouad sepKaibHow nNOBepxHocTH ANcKa. B noaxnATHNKax 
OTMembHbIX arperatos Bepxnecpupcxoh u Hapscxol TOC 
Obl YcTaHOBAeHbI TakHe MpoKaaKkn us MeAH TOuMIMHOI 
4 MM. C HX MOMOLIbIO OplTO yMenbImeHO OueHue SepKamb- 
HOli MOBepxXHocTH ANCKOB. OAHAaKO Hawave MeHEIX NpoKna- 
AOK NPHBOAMIO K MOTeMHeHHIO MaCa B BaHHe TOAMATHHKa. 

Bmecto MeaHBIX MpoKaioK GBI ycTaHOBAeHH mpo- 
KAKU W3 GeOTO AMCTOBOTO NOTMSTHeHA TOMMBHOK OT 2 
go 4 Mm. Jlantrenbuniit onpir ux padorn MoKasam, uTo mpo- 
KRAIKM W3 MOAMSTHIeHa OO6aaioT XOPpOIMUMH SKCMTyaTa- 
IHOHKHIMH CBOLCTBAMH. OHH JOCTaTOYNO TpouHbl, HB MOM- 
WATHHKAX C YAeIbHOH Harpy3KOH Ha CefMeHTbI OKOO 
3,5 MIla xopomo coxpauaiorcd B TeyeHHe J1HTeMbHOTO 
Bpemenu. TlonustHaen iBAseTcd HelitpasbublM MaTepHajom, 
H ero YCTaHOBKa MEY AMCKOM H erynuuert yMeubluaeT 
KOHTAaKTH yO KOPpO3HIO COTpAACHHDIX ToBepxHocTert Aucka 
H CTYMHILbI. TlpoxrtaqKu H3 JIHCTOBOTO NOMHSTHIeHa OTeHb 
YAOOHLI iA McMpaBNeHHA MaKpOHepOBHOCTeli 3epKaNbHoH 
MOBePXHOCTH WuCKa, TAK Kak OHH Jerk oOpaGaTHBaloTcA; 
BLIWAOPUBAHHe Ha MOAMSTHIeEHe NpOPUAbHOH NOBepXHOCTH 
B COOTBETCTBUH € HePOBHOCTAMM Ha CTyWMNe HAN WuCKe We 
rpexcrazaser tpyquocru, Hepeq o6pa6orkoh mpokaanKa 
AOIwKHa OblTh U3MepeHa TO TOMMMHE U BEIPOBHeHA. 

Bouee palukaabubim, Xora u Oomee TpyAHbImM cmoco6om 
UCHpaBieHia MUpopuax sepKatpuol oBepxnocrH WHcKa 
(yMenbIleHua MakponepoBHoctell) sBAaeTcA NeMOcpencr- 
BeHHOe CHATHE BbICTYIOB C TeX MOBEpxXHOCTeli, Ha KOTOPBIX 
OHH MCIOTCH: C MOBepXHOCTH AuCKa WIN ¢ NOBepxHOcTA 
CTYMHILBI. 

Kak ormeyaaoch, mpHuunol oOpasonanua BEIcTynOB Hu 
BaqWH Ha gepkabuOl NOBepxXHOcTH ANCKa B GoAbMIMHCTBE 
CNYYaeR ARIAIOTCA BHICTYNB! M BALE! Ha TOBepxHOCTH 
CTYNMUbI, K KoTOpoH moTHO mpHxKaT AucK. OaHaKo o6pa- 
Gorka noBepxHOcTH cTymMub Ges pas6opku arperata mpak- 
THYECKH HCBOSMOKHA (HCBO3MOXKHO MPOUSBOLMT NOTOMOY- 
HYIO UWIM@OBKY MOBepXHOCTH pu 3asO0pe Mex AY RHCKOM H 
crymumei oKon0 150 Mm), [losromy ecam maxKe usBecTHo, 
"TO BLICTYMbI UMelOrcAh Ha CTYMMUe, a He Ha AUCKe, CheM 
MeTaJa MPOM3BOLAT C THIIbHOM CTOPOHBI AUCKa B MecTaX 
BHICTYNOB Ha crynmye. Tak Opla0 yMeHbuIeHO GneHNe 3ep- 
Kaabioh mwopepxHoctd JMcKa MommATHUKa arperata Bor- 
xuncxon TOC [JI. 21]. aa sroro Suan yzanentt cermen- 
Tl Hu ynopbi. BMecTo nocieqHux noTOmeHs LepenaHHLte 
Opycba W Ha HUX, Ha YIIMHCHHBIX UITHAEKaX, OMYMeH DHCK. 
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Tak Kak BHYTpeHNHi QMaMeTp AucKa sHAUUTeNbHO Gombe 
WMaMetpa Bala, OKAS@MOCb BO3MOXKHBIM BbIBHTaTb LUCK 
B padMaJIbHOM HanpaBAeHHA 3-101 CTYiHUBI. 

Ha TbiabHoli cropoHe xucka Obl onpeqenedsi Mecra, 
COOTBETCTBYIOUIME BLICTYNaM Ha 3€PpKate NATH B coOpal- 
HoM Bune. Ha stax Mectax Bpy4Hy1 maGepom Opimu HaHe- 
CeHbI Manky, PyOuHa KOTOPLIX MpoBepslacb MHAMKaTOp- 
HbIM TvlyOuHOMepom. LlaSponka mponsBotMach TOPHeBLIME 
MJM@MAWHHKAMH 2O MCYe3HOBeHHA ManKkOB. II nudopKa 
Ha Aucke qocturasa 0,08 wm. Tasum cnoco6om Ovenue 3ep- 
KabuOH MoBepxHocTH AucKa OBO yMeHbueHO c 0,15 fo 
0,08 mm (cm. puc. 8-5,a). Stor cnoco6 maer Gombummit ad- 
(bext, vem ycraHoBKa MpokNagox, u mp 6ueHuu sepKanbHolt 
mlopepxHocTu sucka Gostee 0,12 MM, 8uAMMO, WeTecoo6pa3- 
HO IIPHM€HSITh HMCHHO ero. 


1) Cnoco6si KonTpona HepoBHocTei 3epkanbHOH noBepxHoctm ANCKA 


TlockowbKy B Mponecce skenayaTrauuu MaxpoHeposHo- 
CTH 3€pKabuOH NOBepXHOCTH AUCKa MoryT yBenHuMBaTEes, 
HOABAAETCA HEOOXOAUMOCTL ilepHOmM4ecKOTO KOHTPOAA ux 
sHagenus. KonTpob MOXKHO OCyMLecTBAATh C MOMOLIbIO pas- 
AMYHBIX TAaTYMKOB MAJILIX TepeMeMeHHit UAH TaCOBBIX HHM- 
Karopor. 

Tipw ucnprranuax NOAMATHNKOB Maa UsMepeHHA Ouenua 
3€PKaIbHOH MOBEPXHOCTH ANCKa OObINHO HCHOMb3y!oT TeH- 
3OMeTpHYeCKHe AaTyHKH. ONH MpeAcTaBAloT co6oH TeH30- 
6anouku C WapHKOBBIMM HAKOHEYHMKAMH, KOTOpBIe KpelaTca 
Ha OCHOBAaHHM TOANATHHKA B M@#KCCTMCHTHOM TIpOCcTrpancTBe 
(o6niMHO Ha OoKOBBIX ymopax, MpensATCTBYIOMMXx cMeMterMo 
cerMeHToB) B Tpex TOUKaX—y HapyKHOrO H BHYyTpeHHero 
Kpaes H B cepeaune mucka [JI. 8]. Ulapuxozue nwaKoneu- 
HHKH C HEOONDIIHM HaTATOM MpwKHMAIOTCA K 3epKabHOMt 
MOBCPXHOCTH muCKa. PerueTpalua WoOKasaHHi maTuMKoB 
UPOH3BOAHTCA Ha JieHTe OcuMAOrpada B BHAe HeMpepbIB- 
HbIX MHHH MPH MpoBopote poTopa arperata Wa cerMeHTax, 
‘CMa3aHHBIX CaJIOM, HYTeM KpaTKOBpeMeHHOFO OTKPbITHA Ha- 
UpaBlsoumero allapata typOunbt Ha 5—6%. JlomKuo 
OblTb CheaHO He Meee AByX OSopoToB poropa. Ha ocuna- 
TOTpaMMe BbIAeIAIOT OLHH NOAHbI OGopoT poropa mocie 
SaKPLITHA Hanpapamomero anmapata mM QO Ha4yasia TOpMo- 
XeHHA (T. €. O6OpOT, BO BpemA KOTOpOrO Ha poTop He Helt- 
CTBYIOT HHKaKHe BHeLINUe CHB) HO HeMy crposr mpodu- 
IM 3e€pKaAbHOH NOBepxXHOCTH ANCKa B MecTaX HSMepeHTit. 
Stor cnoce6 saet Gpierpsii u HaraaaHEh pesyubratT, HO 
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TpeOyer cleunambuol annapatyps (ocumaorpad, gat 
4HKH) . 

Bmecto TeHSOMeTPHYeCKHX KOHTAKTHEIX LATYMKOB MO2K- 
HO MpHMeHATS HM APyrve THNbI WaTanko, WallpaMep MHLyK- 
qupnbie Oeckonvaxtube. Hx cnenyer yeTanaBiuBatTh C 0- 
CTAaTOUHO OONbIIMM MepBOHavadbHLIM 3a30pOM— He mMeHee 
0,4 MM, WrO6H MCKIOUNTh KacaHHe O LaTUMKH 3epKaIbHoit 
noBepxHOcTH AMCKa MpH ero OueHHH H NPM NpocenaHny OT 
peaxiMn Bomb. 

Ip Konrpoae Guenua sepKaabHOl NoBepxHocTH WucKa 
C MOMOMbIO YaCOBLIX HIHKATOPOB MocMemHHe ycTaHaBH- 
Balor TakKe B MCXKCETMCHTHOM Kaname, ECU OH AOcTaTOUHO 
WHpOK, WWIH BMecTO O4HOrO BbIHyToro cermenta*. MuquKa- 
TOPbI 8AKPCMAAIOT Ha OCHOBAHHH NOMNATHUKA, a HX HOKKU 
YHHPAaloT B 3ePKabHYIO OBEPXHOCTh AMCKa. 

TIposopor poropa Ha cermMeHtax, CMa3aHHbIxX caJioM, 
MpOW3BOAAT KPaHOM Cc OcTalfoBKaMH Yepes KaxayI0 16-10 
nan 24-10 wacrb o6opota. OrcueTE 10 HHAUKaTOpaM mpou3- 
BOLAT pH OcHa6MCHHOM Tpoce KpaHa MH HeMOABUXKHOM Po- 
rope. rot emoco6 KouTpona Gonee Tpyloemox, Tpebyer 
Gombinero BpeMeHH, HO MosRoaAeT OOXOZHTECH Ges crIe- 
UHadbHol ammapaTypEl. 

(MoxHo YyCKOpHTh 3aMeph C’MOMOIbIO HHANKATOPOB, 
CCIM UX NOKA8aHHA CHUMATb dia KHHOMMeHKy pH MpOKpyT- 
Ke potopa Bool. Taxol cnoco6 Obi ycnemHo mpumenex 
na Bomxexon TIC umena XXII cpesqa KIICC. Onnospe- 
MeHHO C NOKa3aHUAMM HHAMKaTOpOB Ma KMHOMIeHKy CHH- 
MaIM MeTKH Ha OOKOBOH UHHH ApHYecKOH NoBepxHoOcT 
AMCKa C TEM, UTOGbI <IPHBASATD> NOKASAHHA HAAAKATOpOB 
« KOHKPeTHBIM MecTaM Ha ucKe. 

Bosmoxen cme KocseHHbii cnoco6 KonTpora 6ueHua 
sepKanbHol nOBepxXHOCTH AucKa NO cBAsaHHO c HUM TYyIb- 
canun yeunuit na onopnix Tapenkax. IIpa atom cmocobe 
Wa OAHY UAH HeCKOTHKO ONOPHEIX TapeNOK HaKMeHBaIOT 
TEH3OMETPLI CONPOTHBICHHA HM MPOW3BOLAT TAaPHPOBKy Ta- 
pemoK Ha Mpecce. SaTem Mp upoKpyrke poTopa Iu IPH 
padore arperata ganvcbiBaloT Myabcayn ycutMi Ha STHX 
OMOPHEIX TapemKaX M NO HHM ONpeeNAOT WA WaHHoro 
THNa MOMNMATHHKAa pasMep Onenus 3epKaNbHOh MoBepxHocTH 
JMCKa 10 HSBeCTHLIM 3aBucumMocTsam (puc. 8-8). 


1 YeranonKa NMAMKATOPOB Ha MeCTe BSIHYTOTO CerMeHTa HeBOSMOK- 
Wa Y NOANATHHKOB Ha THAPABAMYeCKOH ONOpe, Y KOTOPHIX Hevb3a OMy- 
CTHTb POTOP C TOPMO3OB, ecH He Bce CerMeHTLI CTORT Ha MecTax, 
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Yno6ctso sroro cocoa 3aksouaeTca B TOM, TO OH 
TpeOyeT TOKO OAOKPaTHOH OcTaNoBKU arperata it pa3- 
SopkKu NOANATHUKA — Tan HakaelKu TeH3oMeTpOB Hu TApH- 
POBKH ONOpHbIxX TapeOK. 3aMepsI MoryT NpousBO_HTECA Ha 
pa6otalomem arperate, »*elaTeAbHO B. HaHOonee ciOKOi- 
HOM pewume padotp (HanpuMep B perxuMe CMHHXpoOHHOrO 
kommencatopa). Vaeanyenne nyabcanun ycnanit wa onop- 
Hble Tapetky Oyzer cBuercabcTBOBAaTL 06 ynemHyCHHH 
Guenua 3epKabHOl MoBepxHocTH ANCKA. 

Konrakruie TeH30MeTpuueckue aH GecKoNTaKTHETe 
MHAYKTHBHBI€ =WaTuMKu OueHuA 3epKanbNo mMoBepxnocrH 
AucKa He OCTAaBASIOT AWIHTeADHO Ha paooTalomlem arperate 
¥3 coo6paxkeuuit Gesonacnocta (ONM HaXOMATCH B KOHTAK- 
Te C 3€PpKaNbHOH MOBepXHOCThIO AUCKa UH B HeNocpenctT- 
BeHHOw OSH OT Hee); TeH3OMeTPHI Ke, HakTeeHHEIe Ha 
ONOpHbIe TapelKu, MOTYT HaXORHTbCA B MOAMATHMKe KaK 
yroaHo joaro. 


[nasa gessatas 


PETYJIMPOBKA SKCLIEHTPMCMTETA CETMEHTOB 


9-1. SHAYEHKE NPABKIIBHOKM YCTAHOBKK 
SKCUEHTPHCHTETA 


Tlaa HopMaabHoh paOornl noANATHNKa TOYKa onupanna 
CerMCHTOB NOT%KHA OLITh CMeleHa 0 HampaBaeHulo Bpa- 
LeHHA OTHOCHTeABHO WeHTpa TaKecTH Paboyell noBepxHO- 
cru cermeHta (puc. 9-1), Cmemenue OO, Hasbipaetca Tan- 
TEHUMAIbHBIM SKCIEHTPHCHTeETOM @ CerMeHTa H BbIpaxka- 
eTCH B MHJAJHMeTpax HAH B MIpouenTax OT cperuelt TaHreH- 


WHatbHOH AMHHbI CemMeHTa «€ ae 100, %, WH c= 


e j 
= 7100, %'. QKcWeHTpHCHTeT CUNTAeTCH MOTOKUTeNbHBIM, 


€clH TOYKA ONOpbl Oy CMeleHa OTHOCHTeAbHO WeHNTpa TA- 
wecTH padovel nopepxHoctTu cermenta O m0 HanpaBneHHio 
BpallleHua (KaK NokasaHo Ha puc. 9-1) Hw OTpHlaTeaDHDIM, 
ecaH TouKa O; cmelleHa oTrHocHTeAbHO To¥xH O npoTHB 
Hamipasnenus Bpanenua, [Ipy copuagenuu trouex O u Oy 
SKCILEHTPHCHTeT paBeH HY.110. 

Tlo KmaccuyeckHM MeTO_aM THpoOMMHaMuYecKorO pac- 
ueTa MOMMATHAKA, OCHOBAHHBIM Ka pale Lonymenuit (mo- 
CTOAHHAA BASKOCTh MACia 'B MaCIAHOM KIMHE, OTCYTCTBHe 
174 


Aebopmaunh mopepxHocrell TpeHHA H Ap.), CerMeHTDI, HMe- 
joule Hylepoll HM OTPHMaTebHbI SKCHEHTpHCHTeT, He 
oONazaloT rpysouecyulelt cnocobxocrblo [Jl. 22, 53]. Oxc- 
TilyaTalweH NOANATHUKOS yCTAaHOBJeHO, YTO pabora Cc Hyue- 
BbIM, a B OTH€bHDIX CYUAHX MH C OTPHUaTeAbHBIM 3Haye- 
HHeM SKCUCHTPHCHTeTa CEPMCHTOB BO3MO?KHA. TlosaHee H 
TeopeTH4ecKH ObWIa AOKAsaHa BOSMOXKHOCT paboTE To0A- 
TifTHHKOB C HYJIeBbIM H TarwKe OTPHUAaTeIbubIM SHadenHeM 
SKCICHTPHCHTeTAa CerMeHTOR ¢ yue- 

TOM JepopMauHu cermentoB, u3Me- pA = 
HHH BSSKOCTH MaC/la B KAWHe u 
apyrux axtopos [JI. 45, 54, 59]. 

Ognako ombiroM akciWiyaTainn 
H HCIbITAHHAMM TOJMATHHKOB ycTa- 
HOBJICHO, YTO YeM MeHbilie SKCHel- 
TPUCHTeT, TEM TAKETee YCAOBHA pa- 
Gorbl noa”MATHuKOB. OcoGeHHo 3a- 
MeTHO BAMAHHe 9KCWCHTpUucuTeTa 
yCTaHOBKH CerMeHTOB Ha KPYNHbIX 
TAKEO HarpyKeHUbixX NOANATHH- 
Kax. 

B noansruakax oOparumpix ru- 
ApoarperaTos (HanpHmep, Ha TH- 
NpOaKKYMYAMPYIOMLEX IWIeKTPOCTAH- 
uuax—TA9C) spiny qeuHO yera- Pye. 9-1. Cxema onupa- 
HaBJIMBaeTCA HYJIeBOH SKCIeHTPUCH- Hua cerMeHTa, 

Tet cermentos. Jin oOneruenua 

yCOBHHA paOOTbl STHX MOMNATHAKOB pH MyCKaxX U OCTaHOB- 
Kax OObIYHO TIpHMeHMeTCA CHCTeEMa IIpHHYAMTebHOH ToLasH 
CM@SKH K MOBCPXHOCTAM TPeHMA, Rake ecm yAeabHDIe Ha- 
PpySkW Ha HHX cpaBHATebNO HeBemHKH. Tak BbINOJHeHET 
HOj\MATHUKH O6paTuMLIxX arperatok Kuesckoii TASC, noz- 
nsituuxu arperatos TASC ua Huarape B Kanage, umewmne 
Y@uIbHyI0 Harpy3ky MeHee 3,0 MIla nm mp. 

Viccaeqozanua, mpopemenupie Ha HeOonbUO MOeTDHON 
yeTaHvoBKe, MOKa3aaH, 4YTO 10 yuerbHoH uarpysKu 4,2 MIla 
YCNOBHA paboTb! MOLNATHUKA C HYJAEBBIM SKCIHTPHCHTeETOM 
CerMeHTOB H ¢ SkCleHTpHcHTeTOM 10% oTaMMaIoTCA He3sHa- 
UHTEIDHO, a IPH OOMbUINX yAeIbHbIX Harpy3kaX NOAMATHUK 
C HYMEBLIM SKCIeHTPHCHTeTOM CefMeHTOB paGOoTaeT 3HaqH- 
rembHo xyae [JI. 24]. 

‘B noauatHukax KpyHbIxX BepTHKatbHBIx ruApoarpera- 
Tos, HMeIomux Somburuc pasMepHl cerMcHTOB, yxyauleHHe 
yenoBult pa6oTbL! mpH HyweBOM SKCIeHTpHCHTeTe NacTynaeT 
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Np MeubIIHX Ye bHLIX Marpy3kKax, TO cBASAaHO c OOb- 
WMM BAHAHHeM Heposnocru moBepxuocrTelt TpeHus, wepas- 
HOMEPHOCTH pactipeserennn Harpysku MexAy cermexTamu, 
SHATHTCIBHBIMH CHAOBBIMA H TeMNepaTypHEimu Zedopma- 
WMH HM Up. Tak, Ha MOMMIATHHKe OANOTO Hs arperaToR 
Bepxnecsupcxot TOC Guia yeranonren nyaenoit OKCUCHTpU- 
cuTeT CerMeHTos (Jo storo arperat paOoran c sKcneHTpu- 
CHTETOM OKONO 5%). Tlyck Okasaica BOSMOXKHLIM AMIN mpu 
MPCABaPHTeIbHOM CM&3biBaHHH TPYWuxca mOBepxHocTelt 
CaJIOM, Tipu TOBTOPHOM IlycKe TpOv30uI10 NOAMAa Bene 
cermentop TlozmaTHuKa. JIvin oOecreyeHua padorsl sToro 
NOMMATHHKA ¢ HYJCBLIM SKCLCHTPHCHTETOM IipH MPpHMOM H 
o6pataom HalpaBsenny Bpaulenna Oputa IipHMeveua cucre- 
Ma MIpHHyAUNTeTbHO MOAN CMA3KH MO TaBeHHeM K I0- 
BepxHoctam tpenua [JI 4]. Jleicrsuterpuaa ynenpuas 
Harpy3Ka Ha STOT NONATHHK cocTaBnana 3,4 Mla. 

Ha 6ompumxctpe xKpynnEix moxnaTiuKoy oreyectnen- 
HOO MPOHSBOACTBA MepBOHAYabHO PeKOMeHAOBaACA Tal- 
TeHUMabHBI OKCUENTPUCHTeET yCTaHOBKH cerMeHTOB 4— 
5%. Ofuaxo npu Moutaxe Hw pemoutax arperaToB He yye- 
AANOCS AOAKNOO BAKMAHHA MpaBHbHO! ycTaNopKe 9Kc- 
neHrpucurera. Ha arperatax pasa TOC aKcuentpucuter 
cCrMeHTOB Oni saHwaKen. B pesyabTare BOSHHKH 3HaqH- 
TEJILHLIC saTpytHeHHA B paGore NOLUHTHAKOB. Tax, Ha 
Apyx arperarax Bowxcxoit TOC umenn B. VM. Jlexmia wpa 
MOHTaKe He Obi mpopepen SKCILCHTPHCHTeT YycTaHoBKn 
cermenton. ArperaTi HeKoTopoe Bpema padotanH ycnipas- 
HO, HO pH NOBbweHHu Hatlopa TSC u yseauyeunn yrens- 
HOH HarpyskKu Ha NOAMATHHX NpuMepHo no 4,0 Mila mpou- 
SOO NOTMazieHHe cermentos. IIpx upopepxe obnapy- 
%KeHO, YTO Ha ONHOM M3 arperaTOB CerMeCHTbl HMCIH 9KC- 
uentTpucuter or —1,9 no +11,4%, a Ha apyrom Ha Bcex 
cerMeHTax SKCWeHTPucHTeT ObLT OTPHUATebHLIM. DT0 pes- 
KO YXYMWWIO YCOBHA PaOOTb! NOATATHHKOB H pH yBemH- 
wenn oceBolt Harpysku MpMBeNO K ux MoBpexneHuAM. 
Tlocne ucnpaBlexnua SKCUCHTPHCHTeTa MOAMATHHKH cTalH 
pa6orats HOpMauILHO, 

Ha arperare Ne 3 [[uenpogsepxuucxotl TOC 3 mepsplit 
neproa SKCIAyaTauuu MowNATHHK HeOAHOKpaTHO TlOBpex- 
nancs. Tiponepkoi 6pino yeraxormeno, uro OKCLEHTpHCHTeT 
cerMeHToB cocTaBaan or +1 20 —1%. Ha uernipex arpera- 
tax Capatosexo TOC on 6pia 1,5—2,5%, aa Tpex arpera- 
tax Byxtapmuancxol TIC—0,5—+3% u 7. 2. Ha Bonx- 
cxol TOC umesu B. UM. Jlenuna ua Bcex arperarax sKcueu- 
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TpucHTer Opi He Gonee 2—3%, a wa AByX BEIMEyNOMAHY- 
TbIX aPperaTax Lake HYIeBLIM H OTpUuaTeNbHBIM. Pag no- 
BpekenMi MOAUATHHKOR UpousoMen Ha ruapoarperatax 
Kpemenayrexoi POC. Mpa tuxareabnom oScueqosanun TOJL- 
TATHUKOB OBO ycTaHoBaAeHO, YToO TaHreNmMaaDubili aKc- 
WeKTPHCuTeT cerMeHTOR HemocTaTouen. 

Ha arperate No 10 sxcnentpucurer cermenron Hapyx- 
HOTO pata Komebatca or —0,6 no +2,6%, cermentos BHy- 
TpeHkero paga or —0,6 no +2,5%. Oomui yporeun 9xKc- 
WeTPHCHTeTa OKasalICH 3HaqNTeAbHO HIDKe TIPHHATHIX 3a- 
BOHOM 3HauenHit (4—5%). Oro npuseno x yxyquenuio 
ycnoBui paOoTnl mpexnaTHuKos. 


9-2. BHAAHME YBERMYEHAS SKCUEHTPACHTETA 


B TlocaeyquHee BPCMA MOABHIACh TEHLCHINA K YBeJIMYeHHIO 
PEKOMCHAYEMBIX 3HaueHHi TaNPeHWMatbHoro. SKCWeHTpHcH- 
reTa ¢ 4—5 no 10-—~12%. Caenyer ormeruts, yo B 3apy- 
OexKHDIX KOHCTPYKUHAX MOMIHTEMKOB YacTo pHunMaetcs 
SHauenue sKculeHtpucutera 10—12%. Tax, wampumep, mBen- 
cKaa dupma ASEA pexomeaayer, 29 cerMeHTHHIX NOANsAT- 
HHKOB Na UpyKHHHOM OCHOBaHHM aKCWeHTpucUTeT B—12%! 
[JI 60]. B ynopuurx nonnanimxax WapoBslx tTypOwH 9Kc- 
NeKTpucHTer cocraBaser OOnmHO 10%, a unorma zOXxomuT 
no 20% [JI. 50]. 

Mogeabupimn HCIbITayvaMu, TipOBeeHHbIM B Mucrnty- 
Te M@lMHHOBeMeHHA, YCTaHOBJeHO, 4TO ONTHMAAbHLIM 3na- 
N€HHCM SKCNCHTPHCHTeTa cerMeHTOB NOAUSTHHKOB BepTH- 
KaNbHBIX arperaTos sBasetca 12%. [IpaxraxKoi axcnaya- 
TAuMM H HaTYPHbIMH HCCACLOBAHUAMU NOLNATHMKOB Ha psae 
TOC sbiacneno, 410 ysennueune tTaxreHuaabHoro 9Kc- 
wextTpHcureTa LO 10—12% maet NoAoaRUTeMDUEI otpdext. 
Tak, oKcueNTpHcuTer MOANATHHKOB arperatos Bpartckoit 
TOC Gp yneanyen c 5—6 no 10—11%. Sto mano cHKe- 
nue Temnepatypbt cermentos Ha 6—7°C w MOBbICHAO OOULYIO 
HajlexKHOCTb paborn nomnatunros. Ecau AO yBeIHNeCHHA 
SKCLLEHTPHCHTeTAa Wycka 6b BOSMOKUB TOJIbKO Tip BKIIO- 
ueHHH Hacoca nowaun CMASKH, 4 TipH OTKase Hacoca Bcergza 
HPOHCXOAMIM NOBpexKneHHA CerMeHTOB, TO Hocde yBennye- 
HHS SKCLeHTPHCHTeTA ObLIn OTIe1bubIe cyan mWmycKa arpe- 
TaToB 6e3 BKAWYeHHA Hacoca MpHHyAuTenBHON nomawt 
CMa3KH, He IpHBe_WMe K NOBpexKAeHH cerMeHnToB. 

Ha Borxwucxol [9C tpecrom OPFP9SC 6uan mposene- 
HDI CPaBHUTCMDUbIC UCHbITANUA MOANATHUKA OLHOFO HB arpe- 
TatOe pH ABYX SHayeHuax dKceHTpucHTeTa: 7,5 u 11,5%. 
12—264 177 


Yaenuyenve aKcueHTpucutera c 7,5 20 11,5%' nano pesKoe 

cHWKeHHe TeMMepatypbI cermentos. Ha puc. 9-2 npuBenenpt 

TeMMepatypliible MONA CerMeHTa MOAMATHUKA pH paGoTe 

Tevepatopa mo HarpysKoli. 3 nero BuyHo, 4TO IPH 9Kc- 

weutpueutere 11,5%| temmepatypa paGouel nosepxnoctu 
( cermenta Ha 5—9°C nme, 4em mp sKcueHTpucuTeTe 7,5%, 
| HanOonce 3uavnteabHoe CHHXKeHHe TemnepaTyps MpousoUI- 
1O B LeHTpabHO Yacru cermenTa (Ha puc. 9-2 30Ha Tem- 
nepatypbl csbilie 62,5 °C samTpuxonana). 

Suayexna Temiepatypbl OT/eMbHBIX CeTMeHTOB 110 cTaHT- 
| MHOHHLIM MpH6opam (TepMOCONPOTHEACHHAM, BbIBELeHHLIM 
| Ha Marometp) pH okcwexTpHeHterax 7,5 n 11,5% mpupeze- 

HbI HHKe: 


A-A 


75% 11,5% 


2 Cpennas rewmeparypacermenros, 
oe eee ores 63/47,3  54,2/41,5 
ae Temnepatypa macna 8 panne 
= tommarauxa, °C, . 2... 35,0/32,0 33/31 
TIpensimenve temneparypst cer- 
8 MeHTOB Hat Temmeparypoli 
wom; *C STN ipreteny 28/15,3  21,2/10,5 


Tipamezanme. B axcumrexe pant suavenun temmeparypat mpH 
paGore arperata non HarpysKoll, 8 snaMenatene—npx paSore Ha xor0- 


cToM xoRy. 

8 

2 Vz sux Raweprx BuxHoO, ¥TO mpm padore reHeparopa 
CS NO Harpyskolt cpequee sHayeHHe TemMmepaTypH CcerMmeHToOB 


ana_e=7,5% cocrasaner 63°C (npa temnepatype Macaa 
35°C), a min e=11,5%' ona pana 54°C (npu Temmeparty- 
pe Macna 33°C). Ipesstmenue cpeanett remuepatypet cer- 
8 MeHTOB Hay temmepatypo macna B epsom cay4ae cocraa- 

\ Janet 28°C, a Bo Bropom 21°C, Taxum o6pagom, yBeanuenne 
SKCHEHTPUCHTeTA IIPHBETO K CHWKeHHIO Temnepatypbt mom- 
msaTauka Ha 7°C mpu paote nox Harpy3kol un ua 5°C. na 
XONOCTOM XOY. 

Yeeumuenve SkceHTpHCuTeTa NOMUMO CHWKeHUS Temme- 
paTypbl MpHBeno K OaronNpHATHOMy USMeHeHHIO TOAUIHHE 
MaciiHOol MeHKU, pasaqemstoulelt mMoBepxHOcTH TpeHUA. 
Toma MacaaHoi MaeHKH yBenuyuaAach Ha HaGeralonlelt 
kpomke B 1,5 pasa, a Ha COerawniel ocramacb ipakTayueckH 
6e3 usmenennit (prc. 9-3). Munumaspnoe sHauenve TOMIL- 
ELI MacmsHoli Mek cMecTHOcb OT neHTpa cermeHta 
k c6eraomek xpomxe. IIponsomo ymensurcime mporn6a 
cerMeHTa Kak B TAaHTeHWMabHOM, TaK HB panHamsHoM Ma- 
mpaBaeHuu. 
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Puc. 9-2. Temnepa- 
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TYPHEe Tome cer- 
MeHTa NowMATHHKA 


arperata 
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Cuezyet OTMeTHTb, ITO yBedTUeHHe TaHTeHlabHoro 
SKCWEHTPHCHTeTa Ha OHO HM TO %e sHadeHHe JaeT pasaH4- 
Hb s*exT Ha NOANATHMKAX Pa3VIMYHbIX ‘KOHCTPyKUMH. 
Tak, ecAH JAA NOANATAMKOB Ha 2AeCTKOH BUHTOBOH onope 
arperatop Bpatcxolt u Borxunexoli TSC ygenuuenne tan- 
TeHUHasbHoro skcweuTpucutera c 6—7 no 10—12% sano 


or 


120 
MK 


Puc. 9-3. Mpodusn romans macasuoit mrewkn 2 noqnsTHMKe arperata 
Borxuncxoi FIC upu pa6ore nog KarpysKon. 
— 8-75; ———— 8=11,5%. 


gHauHTeMbHOe CHMIKeHHe TeMMepaTyph CcermexTOB— 20 
T°C, TO TaKoe We YBCAMYEHHE IKCLLEHTPUCHTeTa MA NoL- 
HATHMKOB Ha rMpaBsmueckoll onope arperaros Capatos- 
exo TSC gano tTemnepatypupi siphpext sHaunvreapuo 
Meibite —seero 2°C. Tlonyyensi caelyomme sHaueHnst 
remmlepatypbi lOlnaTHNKa arperata Caparoscxoli TSC mpu 
Pas JIHUHbIX SKCUCHTPHCHTeTAaXx: 


8% — 10,5% 12% 


Cpeauia temmeparypa cermentos, °C 58 56 54 
Temnep: a Mala B Bare momnsr- 

HHKa, atts MMS ppbv Rae gts ATS 39 37 37 
Tipesetiienve teMmepaTypst cermenTos 

Hal Temmepatypo macaa, °C... 19 7 
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OnruMasbHoe 3HatenHe TaHTeHUMaMbHOrO SkKCHeHTpHCH- 
vera YCTaHOBKH CePMEHTOB ‘pasAM4HO A pasHBIX TOLMAT- 
HUKOB M 3aBHCHT OT KX HapamMerpoB, or ux TuNa (Ha THA- 
paBsaM4eckoh onope, Ha wKecTKOM BuHTOBOH ONOpe H Ap.), 
a Takw#e OT COCTOAHHA NOAMATHAKOB. Pasawine ONTHMaJb~ 
HBIX SHaCHHit SKCHeHTpucuTeTa AWA pasNbix no Mapamer- 
PpaM CerMeHTOB XOpOMlo MpociexKUBaeTCH Ha ABYXPATHEIX 
MOMMNSTHHKAX, Y KOTOPEIX Hapy2KHLe H BHYTPeCHHHe cerMeH- 
Th OTAMYAIOTCA TO PpasMepaM, KONuTypalluu, OKpyKHLIM 
ekopoctam u Harpysxe. B pesyubrate HaTypHbIX HCHBITAHML 
YCTaHOBMeHO, UTO JM HaPYAHBIX H BHYTPeHHAX CerMeHTOB 
RBYXPARHLIX TMOLNATHHKOB TpeOyerca ycTaHopka pasHoro 
SKCIENTPHCHTeTa — iA HapyKHBIX GoubINe, List BHYTpCH- 
HHX MeHbIe (cM. Ta, 5). OnrumanbHoe snayenne SKcIeHT- 
PHCHTeTAa AJ NOANATHHKOB pasMHVHEIX KOHCTPYKUMK u 
PaSMEPOB AODKHO ONpeLeIATCH sKCHepuMeHTaAbHO. 

Bee sbiieu3sn0xKenHple cooSpaxenux 06 ONTHMaJbHBIX 
sHaeHnHAX OKCHOHTPUCHTeTa Zanbl H3 ycmoBUf ycraHoBUB- 
mmxca pexkumMop paors arperata (Temnepatypa nogmsar- 
HUKA, NPOPUH TOMMWHEE Macranol neHKH mpu paGore 
arperata nox narpy3Koit). OzHaKo sHayenve TeHTenmuanb- 
HOTO SKCICHTPUCHTeTa CYLICCTBCHHO BaNAeT U Ha TMycKO- 
Bie KaveCTBa NOANATHUKA, 

Tiposexenutie HaTypHble HccueORaHUA NOANATHWKOB 
NOSBOMHH YCTAHOBHT, YTO YYYINeHMe MycKOBBIX ‘KayecTs 
HOMMATHAKA MPOWCXOAUT MPH yBeAMYeHUM TaHrenlMaDHO- 
TO SKCUCHTPHCHTeTa JNIIb 2O ONpexereHHHX sHaueHni. 
Tlanpiehmee ypenmuenne  9KCIeHTPHCHTera mpuBouNT 
K 3aTPYANCHMO NYCKOBLIX ycuOBHi, XOTA M yayuUlaeT pa- 
6ory NoAMATHHKa B ycranoBunMuxer peaumax. [Ina yera- 
HOBUBIIAXCA Pe@XNMOB paboTH arperata (xosocroli xon, 
pa6oTa nox HarpysKoi) tommuna Macaauol mmeHKU BoO3- 
pacTaeT Mp Bo3spacranun 9KcueHTpucuTeTa or 8 «x 10,5 
HK 12% (puc. 9-4). B navanpnolt xe cranum nycKa, moc- 
we mlepBoro H Moce Broporo obopota poropa, Tonumua 
MaCIAHOM MeHKH Oobile IpH skclleHTpUcHTeTe 10,5%, a 
IIpW OKCleuTpucuTeTax 8 u 12% ona MeHbIe. 

Ipw uccrexosanusx paGors! NoxmaTHuKa arperata Ca- 
parosoxoi TOC ¢ pasavunbimu TaHTeHyuaabHBIMA akcueHT- 
pucurerama (pyc. 9-5) momyyeno, 4ro c  yBernuennem 
akcleHTpucuteta xo 12% sosuukaioT HectaOuapHbe sBve- 
HMA MpH OOpasopanun MacamHNol MenKH B Nayane mycKa. 
Tlpu Tanrewimmanbiom 9Kcieutpucutete e—8% Bospacta- 
HMC MaCaMHOH MeHKH Ha mepBEX OSopoTax mpoucxonHT 
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Puc. 9-5. 3apucumoctu TomMAHD MaCAHON MeHKH OT 9KceNTpucHTeTa 
MIpu myckax arperata Capatoscxoi TSC. 

—b Komye nepsoro o6opora; —O—O—O-— —- & xoxye Broporo 

Sonora; AAA — NH n=08n,; O-O-O — wa xosocrom xoayi 

X=X—X — MOA HarpysKoil, Pacnonoxsume naranxos fi—lig cM. Ha pute. 9-4. 


Puc. 9-4, Mpoduan roams: macasuoli nacia m nansenus » weit non- 
naTauKa arperara Capatosckoi TOC. 


@— xoume nepporo oGopora poropa; 6—-s KoxNe nroporo oGopera poropa; 
OT BPH paGore na xonocToN xonyi ¢— mp paGoTe 110m 3 — pacito= 
woxkenve Aarwuxon; 2=10,5 = 12%. 


tiapko. Hpi e=10,5% sospactanie naenku TakiKe maaB- 
HOC, XOTH 3AMeTHbI HESHAYHTeMbAbIe NYJLCaHM TOUUIMADL 
MacaAMHOll MveHKH Ipu NepBsIx Tpex OGopoTax poTopa. (pu 
e=12% BospacTaHhe MaCasAHOH IWeHKN MpoMcKOMHT CHa- 
yada 3aMedJieHHo, HaGuOalorcsr 3HAYHTCJIbNBIC Kone6 ata 
miewku (3a Kaabii OGopot poTopa OAHO BOspacTaHue 1 
OmHO YMeHbUIeHHe),.a B MOMeHT IPUKPLITHA HalpaBtslo- 
ukero anmapata Cc mlycKkOBOrO OTPLITHA XO OTKPBITHA xOJI0- 


Aisueds steer ate 
a | A 
pee rd | land 
een *, [jefe Aobogom 
t i 
ct lott 
i H 
1 h } 4 
jl 2 H 
1 1 t t 
t+ fel H 
ia i i 
WAS FL 
hy I 
if 8 hn I ! 
Br | 
We | et DM [| aie 
a ra a a a a nk a 
a) 9) 


Puc, 9-6. OSpazopanne MaCaARO! NackKH mpH Nyckax arperata Capa- 


roscxoit TOC. 
a —€=10,5%; 6 —e=12%. Pactonorwenne aavamxon Ar—hy ex, via puc. 9-4. 


cToro xo1a, WpoucxozuT cKayKoOGpasHoe yBeAMMCHHE TOM- 
IMMHBI MaCJIAHO MACHKH. 

Onucamubii xapaxrep O6pagoBayusa MaCASHOH MacHiKH 
Xopomlo BuJeH Ha puc. 9-6, Ha KOTOpOM lipercTapjreHbl KPH- 
Bble OOpasoBawHA MaCAAHOM MMeHKM TIpH MycKax C SKcHeHT- 
pacuteramu 10,5 12%. HUckaxenua p vavanbHol craqun 
nycka BHHDI Take H Ha smlopax Aapiedua, TIPHBeCHHBIX 
na puc. 9-4, B Konue mepzoro Hm BTOpero oSopoToR. poropa 
BHOHbI SHAYHTEIbHBIC MpCRatbi AaBNeHHA B WeHTpe CerMeH- 
va mpy e==12%. IIpu s==10,5% mpopanbi Ha smlopax Aan- 
NeHUA Tak%Ke HMCIOTCA, HO OHH 3HAYHTebHO MeHbIIe, Iipa 
e==8% SilOpbI LABCHHA COBCeEM He HMEIOT MPOBAdOB. 

Takum o6pa3oM, OTMeveHHBIe HcKaKeHMA WH Ny TbCalAA 
B paOoTe NOANATHHKA B Havase NYCKOB HayHHaiwT MpoAB- 
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aatbea Ipu e=10,5%, a mpn e=12% oun pecbMa 3HauH- 
TEAbHBI. 

Tlo pesyapraram ucmLITaNNit Aaa NoxMATHNKOR arpe- 
ratos Caparoscxoh TOC Gtx sunépau ‘TaHT eH aIbHbI 
axcnentpucuter 10%, Tax Kak on OGecHeqMBaeT HaHy4- 
ive yenosns pasorbl HOMNATHAKA TPH WyCKaX. 

Tloro6une pesyrbratbt Obild ToayueHbl pa HcIbITa- 
Huax MOAMATHMKOB Ha HeKoTopEIx upyrux TOC: B ycraxo- 
BUBUIAXCH PeKUMAX PaOOTH HavyYWHM ABIAeETCA OXCHEH- 
qpucutet 11—12%, a 10 NycKOBBIM yCTOBUAX SKCILCHTPHCH- 
tet 9—10%. 

B noMATHHKaX, UMCIOWWMX ycTpoicrsa Ww OOneriennA 
TYCKOB (MOMUWATHMKM C TIpHHyAMTesbHOn monayeit CMasKH) 
HIM B MOAUATHMKAX, HMCIOMMX CerMeHTH ¢ TOpoMsacTo- 
BBIM TOKPLITHEM, MemecooSpasno yerawazaupaTh HawOory- 
ue syauenua TanTesuaaabuoro axcnenrpucutera (12%), 
Mawnwe wan6ombunk nonoxuTenbubt sipbexT B ycTaHo- 
BUBINUXCH peKUMax padoTsl’, a B OOBIYNBIX MOMNATHH- 
Kax —3HAveHHA SKCHeHTpHcHTeTa, Halomve HanGorbuMni 
abexr px nycxe (9—10%). 

Bo Bcex cyuaix ONTHMAbHDI SKCEHTPHCHTeT ROVI- 
2KeH ONPeeMATHCA OMBITHEIM ATYTEM. 


9-3, CTOCOBbI MSMEPEHHS SKCLIEHTPHICHTETA 


Tlockoubxy ONLITOM 9KCiAyaTallwH NpoRejeHHbIMH MC 
CAELOBAHHAMH ObIIO yeTaHoRseHo, 4TO A KpyMHBIX TAKe- 
0 HAarpyKeHHBX TOAMATHHKOB TAHTeHUMaIbHBIt 9KCILCHT- 
pucuTer uMeer Gojbuoe sHauenHe, NoTpeboBai0ch MpoHs- 
BOUT H3MepeHHe SKCIEHTPHCHTeTA B YCMOBNAX SKCIIya- 
ranuuu. Ha puc. 9-7,a noxasana OObrHO MpHuMeHAeMaa Ha 
lipakTHKe CXeMa, HJOCTPHPYlOMlad NoAcueT TaHrenlWatb- 
HOTO SKCWCHTPHCHTeTa H MIpOBeMeHve HeOOXOAMMBIX 3aMe- 
poB. PopMyna AIA BLIYHCIeHHA SKCIeHTpHCHTeTa MWosyda- 
erca § CwieAyrouluM oG6pasom: COCTABIIACTCA PpaBeHCTBO, 
B paBylo uw aeByio YacTH KOTOPOTO BXOAHT NOTHad TaH- 
TeCHIUHAIbHAaA LHHa CePMeHTa, COCTaBJeHHaA US OTEIbHBIX 
BeJHUHH. Tlpumenuterpno «K cerMeHTy, u306paxeHHOMy Ha 
puc. 9-7,a, nonyyaeres cnejyloniee paBeHCTBo: 


d Ep - E. d 
prgtet gy tathacpot5—e+s te. 


1 Bausune skcUeHTpHcHTeTa Ha paboTy NoANATHHKOB ¢ NpHRyAA- 
TeabHoi Hogavell cnasKH paccmatpupaerea B ra. 6. 


185 


Tlocae ynpoulenua nonyyaem calesyioulee BbipaxkcHe 
WIA SKCHERTPHCHTeTA: : 


MUJIIMMeTpax 
a eabttto atten) | 
aUtetee : 


Q-1) | 


B mpoueHTax 
g4_2) 00 (o+e+2)—@+f+") 199, 
L aL J 
Takum 06pa30M, onpexerenue SXCHeHTPHCHTeTA ceo 

CH K H38MepeHHiO OllpefesewHbIX paccTOHHHH Mo CpetHe) 
uM cerMeHTa. C TbIMBHOM CTOpoHbl cermMeHTa STO pac- 


eel nails 


Puc. 9-7. Cxempr nas Momcueta SkCIeHTPHCHTeTa MOAMATHHKA. 


crosuue f Ww g OT KpaeB onopHolt TaperKu 0 KpaeR nee 
Melita, a c BepxHelt CTOPOHEI — STO AVIMHbI ‘OypTuKos CHA, 
MAaCJIOMpueMHBI CKOC a Ha naGerasouleit ‘KpOMKe H WHpHHa 
b aauuxenux 6a66uTa ua cOeraroulell KpomKe (ecaN OHO 
uMeerca). B cayyae "eyxcwolinbix cerMeHToB TpeOyeTca 
TakKKe YYATHIRATh CABHT BePXyWeK CeTMeHTOB OTHOCHTEdb- 
HO OCHOBaHAl, CCH TAaKOH CABHT uMceTCH. 
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Usmepenne pacctosumi na sepxuelt cropone cermenta 
He BBISbIBAaeT saTpyANeHHi H MOXeT ObITh NpOHSBeLeHO Ha 
BLIHYTBIX WS MOANATHHKa cermentax, U3mepenua pacctos- 
nui fw g c THabHOK croponb ZOn%KHLI SLITS TIpOusBeZeHbI 
Ip CcerMeytax, ycraHossennpix B nognsrauKe. Uacro na 
TbIAbHOH CTOPOHe CeMMeHTOB ocTaloTeH OTYeTIIMBEIE creNE 
ONOpHBIX Tapesiox. B oTHx cayyaax usmepeHue paccros- 
uni | Mg TaKxKe He MpencraBiser TpyAHOCTH HM Mo2xeT 
ObiTb MpoBeeHo Ha BBIHYTHX U3 MORNATANKA CermeHTax. 

B opmyay (9-1) skcuenrpuenrera BxoguT ‘CpeqHAA 
TaHreCHuMaibian awa cermenta L (puc. 9-7,a). B Hee 
BKMoaerca 4/3 IMMpHHD! MaCONpHeMHOTO CKOCa Ha HaGe- 
rarouleli Kpomxe. I[puuuMaerca, sro sTa TpeTb cKoca yua- 
cTByeT p BOCIpHATHN Harpysku cermenta. C yaerom cKa- 
SaHHoro, NoKasanuaa Ha puc. 9-7,a mupuna Macaonpyem- 
Horo cKoCa @ yMeHbileHa Ha TpeTb, a TalrennnanbHaa 
Aqnia cermeuta L ygeauyena na crosKo xe. To xxe Ca- 
Moe OTHOCHTCA K ‘BeAMUHHAaM au L, BXOAAMLMM B opMyait 
NoAcuera 9kCheHTPHCHTera. 

Mnorga ua [OC npeznovnraior neckowpKo w3Menennprit 
CHocoO mog_cuera 9kcWeHTpucutera, MpH KOTOPOM BMecTO 
paccrosHMit OT KpaeB ONOpHOH TapeakKu No Kpaes cermenta 
C THIbHOM CropoHDl GepyTca paccTosHUs oT ocH omopHoro 
Oona no Kpaes cermenta. Cxema quia Tlo_cueTa dKCIeHT- 
pucuTeta Takum cilocoGom mpusejena ua puc. 9-7,6, wa KO- 
TOPOM Us06parxKen AByxcHoimel cermeat co cABNTOM BepXx- 
Heli "acTH CerMeHTa OTHOCHTeABHO OcHOBAHHA. 

Oopmyast at BErYMcKeHNT  sKcMeHTpucHTeTa 110 
puc. 9-7,6 Bbizo_ates aHanoruyHo TOMY, ‘Kak STO caemano 
JMa pric. 9-7,a: 

B MHsuMeTpax 


erat p—ht+m)—(k+a), 
a a 


B Mmpomerrax Q-2) 
@ — @+n+p—htm)—(k+0) 
=H i100 oF 100. 


J 


B o6oux cayuaax toacuera okcuenrpucutera oreyter- 
ByeT AWaMerp onopnok rapeaKu, XOTA OH H BXOLHT B TIpo- 
MexyTOWNLI mogcuer B  cayyae, H300paKeHHOM Ha 
pxc, 9-7,a. MoxHo ¢ metbitum ‘“ucaoM H3MepeHHH onpeye- 
JATh SKCWCHTPUCUTET YCTaHOBKH CerMCHTOB, ECM BBECTH 
B pacueT NHaMeTp OnOpHOl Taperku (puc. 9-7,6). To on- 
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PeqeleHHWO SKCUCHTPUCHTCT ecTb paccromHne MeKTY TéHT- 
pOM TaHTeHUMaIbHOH TWIKHbI CerMeHTa mu TOUKOH oONOpHl, 
hy 8 

B MHJWMMeTpax 


c= pth (5 +6) (+i c)s 
B ItpoueHTax (9-3) 


(E48)-(E41~9 
L 


e 

e=- 100 100. } 

TlockoupKy MaMeTp ofopHoil Tapenku tocTosHeH, om- 
pewenenne skcheHntpucurera no opMyse Tpedyet omuorO 
MSMEPCHHA C TbIbHOM cropoubl cermenra, (pacctoaHHa |) 
u Tpex usMepenmi ¢ BepxHeit cropoust cermenta (L, 
6 uc) BMecTO AByx HeMepenNit ¢ TEIMBHOM u NATH Cc Bepx- 
Hei CTOpoub WIA cnoco6a, H30Spamennoro ua puc. 9-7,a. 
OuxesugHo, nocnexHn crioco6 onpenenenusa axcuentpucute- 
Ta ABAA€TCA B YCMOBUAX SKCIyaTaLMN HavOomee MpoctHIM. 

B MOAMATHHKaX, BBITOTHeHHBIX Ha 3aBofe, CerMeHTEI 
€ RocraToutlol creneubio TOYHOCTH UMeWT ORHHAKOBBIe 
pasMepbl. Custue Tonocn Ga66uta ma cOeraomell KpomKe 
orcyTcTByer, T. e. pasMep 6 (No puc. 9-7,2) paBeH Hy. 
B stux yciosaax MpH ompeqemeHHH SKCLeHTpUCHTeTa Tpe- 
Oyerca Ha KaxKAOM CerMeHTe NpO“3BOTNTS 3aMep JHUIb Of- 
Holi BennuuM paccromuua oT Kpad. ONOpHOH TapesiKU JO 
Kpad cermMenra c TbibHol cropons (f). Popmyna (9-3) 


mpuo6peraer Bux: 

e== (A—Bi), (9-4) 
rae A n B—nocroamibe Aa AanHoro MoanstTHuKa Benu- 
WHHDBI, %: 


AmlAt+bo—dr+e 100; B12. 
L L 
Buiincacune sxcuentpucurera B 3ToM cayyae YAoOHO 
BecTd TpabwueckuM nun TaGAM4AEIM cnocoboM, OnpeleIAA 
AAs KaxKMoro f 3sHaveHne SKCILEHTPHCHTeTa B Tipollentax 
B CooTBeTcT3HH ¢ dopmynol (9-4). 
Moxuo wameparh pacetosuime M (puc. 9-7,8) or ocn 
onopHoro Gouta 20 ynopa. Torga (Opmysbi ana romeuera 
SKCICHTpHcUTeTa elle Oolee yNPOCTATCA H NpUMyT BUN: 


e=L/2-b—M; eth b= jog, 9-5) 
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Homepenne paccronnna M ot ocu ollopHoro GoaTa Jo 
yropa MPOusBoANTCA UpH BHIHYTIX CerMeHTaXx 1 OOPHEIX 
Tapenkax. Bosmoxen caenyioulai cnocod usMepenust. Ha 
TOJOBKY omopHoro Coura Halesactcea WHIM Ap c mp4Akpei- 
JIGHHBIM K Hemy JteKasIOM, pacionoxexHuM na ypoBHe yno- 
pa. Tlo Kourypy mexana nanecensr PaccTosHUA OT OcH WH- 
aunpa (Goura) 20 Kaxno# nannol touKn KouTypa. Jle- 
‘KaJIO NOBOPaUMBacrcd Ha TOAOBKe ONOPHOTO Sorta AO Tex 
Top, loka He KocHeres ynopa. Lupa na aeKane mporus 
TOUKH KacaHMa H Jaer 3HaueHue M; no kKOTOpoMy TO qop- 
myste (9-5) BErmucameTca oxclentpuenter, Ha mexane mox- 
HO CT&aBHTb ‘PpxHIOM <O 3HaveHHSMA PaccTOAHHA or ocH 
omopHoro Oonta HEMocpeACTBEHHO SHaveHHA SKCILEHTPHCH- 
TeTa B ipotlentax. 

Buruncnenug SKCHeHTPHCHTeTa TO YipOUleHHEIM dopay- 
uam (9-4) u (9-5) mo OAHOMY JIHIUb 3aMepy AVIA KaxOTO 
cermenta (jf unu M) wosmoxust B tom cyyae, ecu cer- 
MCHTBI He CHJIbHO OTAMUalorea 10 pasmepam. Jloctarounot 
TOYHOCTLIO olipekedexus SkcleuTpHcntera MOXKHO CUHTAaTb 
0,5%. Upumenenue ynpomexnnx opmya Ana onpexene- 
HAA SKCUCHTPHCUTETA BO3MOKHO, eCH PasHane cermen- 
TOB 10 Anke He MpeBocxonut 2,0—25 uM (pu cpenneit 
Anune cermentos 400—500 ma). Ip Gomme pasnyne 
PasMepoB CcermMeHTOB mowcyer SKCHeRTPHCUTeTa AOMKEH 
Haier ane AAA KAAKLOTO CerMeHTAa MO TOAHOI popmy- 
we (9-3), 


CNOCOBbI M3MEHEHKS DSKCLEHTPHCHTETA 


Flo nNlocvle Hero ‘BPCMeCHH B KOHCTPYKIHH TOMA THUKOB 
He mpelycMarpHpadach BOSMOMHOCTH peryAHpOBKH SKCILEH- 
TpucuTera, B mpolecce SKCHIIyaTaluy HOJMATHHKOB BBIABH- 
Mach Heo6xoqumoct. H3MCHCHHA TaHTeHUMaJIbHOTO. ‘SKCILCHT- 
pucwtera cermMenton (B ocHOBHOM B cTOpony yBeamyeHua). 
Baan Paspa6borannr H MpUMe@HeHET HeCKOIbKO cloco6og u3- 
MCHeHHA SkcleHTpucHTeTa ( pue. 9-8). 


a} Crate nonocel 6a66ura Ha cGeratoujed KpomKe cermenta 


HanOoaee npocrsim cnoco6om YBCMUCHHS SKcieHTpH- 
cuTeTa ABIAeTCH CHATHe NoaOcH 6a66uTa aa cOeraoment 
KpoMKke cermera (pyc, 9-80) ua TayOuny 0,5—1 mm. [pu 
CHATHH Nowocbt 6aGGura Ha cOerailell KpOMKe Ha IWHpH- 
ny 6 nexrp cpeaned T@HTeHUMaTbHOk LWIIPHHE! cerMeHta 
(Hextp tsoKectH pabouelt nosepxnocTH cefMeHtTa) cMelta- 
eTcA B CTOpony HaSeraiomeli Kpomku Ha 6/2 mpm omHospe- 
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MeHHOM yMeHbINeHHH AHAB cpemielt TaHreHunadpuon an 
uuu ua 0: (puc. 9-8,a u 6). Ecan nepponayanbHo ee 
pucuTer Obl e@ WH &, TO Nocle CHATHA momocn 6a66nuTa 
ia mupuny 6 OH CTAaHOBUTCA paBELIM: 


e, =e + 0/2; 
apt ht 90, 
oi D 


(9-6) 


Urods onpexenuTs, Kaxoll WHpPUHE NowKHa OnT cHs- 
ra nosoca OabGuTa AI YBEAHYCHUA SKCILEHTPACHTeTA Ce 


ZA AI PLE AA REET EEEOEEETE 


: 


A224 


beset ZOCALO 


CZ 


9) 


Puc, 9-8. Cxen nanettenna skcuenTpHcuTeTa cerMeHTOB. 


HO e4, HYKHO peLINTh ypaBHenHe (9-6) oTHocuTesbHO Db. 
Peuteuve maer 
eL — 1002 @7) 
e+o0 ° 
rhe 6—TpeOyemas WHpuHa Mooce cHATUA iabbyen MM; 
€:— TpebyeMoe 3HaUeHHe SKCILCEHTPHCHTCTA, %; @—VYMeW- 
riecs sHauenua aKcueHTpucuTera, mm; L— uMelomlascst 
TAHTCHUMalbHad JIHHa CelMeHTa, MM. 
Ilpumep. Tycr> peaapupit noznariux ameer L=400 mm, e= 


b, 1 HBL TIOJOcy 
=12 mm (e=3%). Tpe6yerca onpemenutb, KaKoi Uap. 
6a6OuTa HYXKHO CHAT wa COeraioulelt KpoMKe, yTOOK SKCWeHTPHCHTeT 


6bin yBeangen Xo 6%. 
Tlo dopayae (9-7) noayyaem: 


b= 


21,5 MM. 


Ilaa coxpanenua mpasurbuoi @opMbi cerMeHTa sooca 
cHuMaeMoro ‘6a0OvTa WOKHa CyKaTSCA OT Hapy2HOrO 
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Kpaa cerMeHTa K BHYTpeHHeMY, Kak NoKasavo Ha puc. 9-9. 
UWupuxa 6, onpexenenaa 0 opmyae (9-7), orHocurcs 
K palluycy pacitotoxKeHua onops. Y HapyxHoro Kpaa ona 
Syxet Ooubule, a y BHYTPeHHero MeHbie TponopynoHambHO 
OTHOWMeHHIO PakuycOB B STHX MecTax K Pamlwycy WeHTpa 
Onlopel. 

Henoctarkom yKasaHHoro cocoa yBetHueHuA aKCHeH- 
TPUCHTCTAa ABAACTCA YMeHDUeHMe MWIOWAaH CePMeHTOB i 
COOTBETCTBEHHO yBeH4eHHe 
yuenbuok Warpy3KH Ha cer- 
mentst. Tlosromy mpumenstp 
ero PeKOMeHILyeTCH JNM Ha 
MOAMATHUKAX ©  MaJpiMn 
YACJIbHbIMH HarpyskaMH (He 
Oonee 3,5—3,7 MITa). 


6) Hasapea xnm cistne nonoc 
wa Goxopnix ynopax 


Bowee mpapnibHeim, xoTa Pac. 9-9. Cxema wapapxn nonoc 
u Oomee TpyqoemKuM cnoco- “¢Tai7a Ha Gokopsle ynopet mast 
OOM USMeHeHMA TaHrenuWanb- | YPNCHAE OxtueuspHcHTeTa. 

— npapuacito; 2 — xenpapnapno. 
HOTO 9KCILeHTpUCHTeTa cermeH- 
TOB ABIACTCH CHATHC WIM NanapKa (mpakpemaenne) Tos0- 
cbl Merasia Ha OOKOBbIX yopax, orpanmyMBaloMlMx nepe- 
MCHLeHUA CerMeHTOB B HalpaBeHH Bpallenas (pyc. 9-8,6). 

Ecau HYKHO yBeIHUNTb QKCHCHTpHCHTeT, TO IpOH3BO- 
AuTch HaBapKa MOJOChI MeTadqaa Ha ynop y cOeraioutelt 
KPOMKH. Tipu HeoOxoqumocTa MpOuSBOANTCA TakiKe CHATHE 
Tako Ke Monocbl MeTasna c ynopa co cTopons! naberaio- 
mei KpomKu (ecm ynopH Takue, Kakve TloxKasaHE ua 
puc. 9-8,¢). TIpa stom cerment cmettaetes To onopuott Ta- 
peake TIpOTHB HallpapseHua Bpaulenud Ha pasmep, paBHnit 
TOMMNHE COX HaldaBenHoro Metaaia. Ha crompKo x%e 
CABHTaeTcA WeHTp THxKeCTH paSoyeH MOBepxHocTH cermex- 
Ta, a WeaTp OlOpbl ocTaeTcad Ha mecTe, Oxcneurpucurer 
COOTBETCTBEHHO TakKKe YReaWUMBaeTCA Ha TONY Ha- 
MMaBJCHHOPO MeTaJisia. 

Taxum o6pasom, HaBapKa (Han MpMkpelwienve) TMOOCH 
MeTatia TonMMmHO 6 Ha yop co croponn c6eralomjeh 
KPOMKH cerMeHTa yBeIMUNBaAer TANTeHUHATDUET ‘SKCILCNT- 
PuCHTeT Takxe Ha b, B TO BpeMA Kak CHATHe ToOnOcH bab- 
OuTa WHupuHO 6 Ha cOeraiomel KpowKe y3elHTHBAeT 
SKCWeHTPHCHTeT Beero Ha 6/2 (sTO BHAHO U3 cpaBHenna 
puc. 9-8,6 1 6). 
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B upunerenvom BbIme NpuMepe peasbHoro TOANATHUKA, 
umeromero L=400 um, e=12 mu (e==3%), Maa yBemuue- 
ua axcientpucureta 20 6% (7. e. ee Ha 3%) ay2KHO 
Hapaputb Ha ylopbl WwacTuny WHpAKoH 12 mm. Yeennye- 
HMe 2Ke SKCICHTPHCHTeTa CerMeHTOB B STOM MOANATHHKE 
no 6% nytem cnstaa Ga66ura Ha cOeraiollel KPOMKE Tpe- 
Oyer cHATHA MOTOCHI UMpHHOH 21,5 MM. 

HansapasaTbh WIM TIpHKpeMIATb K ynopy Wolocy MeTad- 
la Halo Takke lepeMeHHot rommMHbt —Soapmeit cHapy- 
%H, MeHbUIeH BHYTPH,—c TeM ¥TOGbI MOcTe MepemelileHKa 
cerMeiTa ero rpauM O»imu pactoroxKenbl crporo To paluy- 
cy. Eou Hapapky MeTajwia Ha yop clelatTb omHOn TO’- 
WHHL KO Beeli yyIuHe yuopa, TO TocNe ClBHTa CeTMeHT 
BCTaHeT He€PORHO — OHH yroat ero Oyner BbICTYMaTb H3- 
Tom mucKa, apyroii—yrorinen (puc. 9-9). Tonumua HaBa- 
puBaemoro (uM MpukpenseMoro) MeTalaa oMpeemmeTCa 
Ha AWaMeTpe WenTpa OMopH, T. e. Ha AMHAM, MO ‘KOTOPOH 
BEIMMCIAeTCH TAaHPeHUa MbubIH SKCILCHTPHCHTeT. 

Ja yBeIHUeHHA SKCILEHTPUCHTeTA MOMHO HaBAapHBaTh 
MWlaCTHHKH He Ha yilop, a Ha OOKOBYI0 MOBEPxXHOCTh Cer- 
MeHTa, CONpHKacalollylocn c ynopom. Cermeut B 9TOM 
caysae TaKAKe CcApHraeTcaA MpOTHBR HalipasJienusnt BpaileHnaa 
Ha pasmep, papnnni TOMUuHe MONOCh HaBApwMBaeMOTO Me- 
ranaa. Hy2Kuo J1MUIb COOTReETCTBEHHO H3MeHHTb Apyrue 
yHopbi, KoTOpHe orpaHHyHBaior cmelieHHe cefMeHta Mpo- 
THB HallpaBjAeHua Bpallenna. Yeemnuenue 9KCILCHTpHCHTe- 
ra HaBapwBanueM TOJOCK MeTaMna Ha yop MH Ha GOKO- 
BYIO TOBEPXHOCT CeMMeHTa CO CTOPOHE cOeraromtelt KPoM- 
KH MOMKHO NpOu3BOANTh HWb JO Tex Op, N0Ka onopHan 
Tapemka He NolweT NO Kpast TEIbHO noBepxHocTH CerMeH- 
Ta, 7. e. pasMep f ua puc. 9-8,6 Nosm%ex ObITD ove HH 
papen Hysio. He caetyer RonycxaTb BbicTynanua ono pHolt 
Tapeikn u3-Noy, cerMenta. 


B] CmMemjenne BepxHed YacTH CermeHTa OTHOCKTeNBHO ero OcHOBaHKs 


B ABYXCIOHHLIX CeMMeHTaX H3M@HEHKe SKCLEHTPHCHTe- 
Ta BOSMOKHO CABUTOM BepxHeli YaCTH CeMMeHTa OTHOCH- 
TebHO efO OCHOBaHHA. Tan STOFO MpPOH3BOATCA CABHT IInl0- 
HOUHOTO Nasa, wMeIOUierocA C TWIBHO CTOPOHBI Bepxnel 
yacTH CermMeHTa, B cTOpony cOeralomelt KpoMKu “ MaMeHe~ 
Hue (popMbI WONKA. 

Tipu cpHre Bepxyliku cerMeHTa M0 OCHOBaHHIO IIPOTHB 
Hanpasaenud Bpallenus wa b Ha CTOAbKO 2%Ke yBeAMAUBA- 
eres u akcleurpucnter (puc. 9-8,2). Ip casure Bepxyul- 
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KM CefMeHTa MWomyuaeTca ee “CBHCaHMe> C OCHOBAHHA CO 
cropoubl HaGeralolei KPOMKH Ha BedMUMHY CABHTA b. On- 
HakO 3TO «CBHCaHHe> He HMecT CylecTBeHHOTO SHaueHHA, 
jak Kak GovIbIy!o YacTh STO OOnacTH SaHuMaeT MaCiO- 
MpHemubii cKOc, AaBNeHue B MacIAHO TmeHKe Hal stow 
“acTbio CerMeHTa HesHayMTeIbHO M Mpor“Oa cerMelTa He 
mpoucxoyur. 


1) Sapoacxme ycrpovictea ANS H3MeHeHAA SkceHTPHCHTeTAa 


Onncanune cnoco6ht Hv3MeHeHHA TaHYeHIlMavbHOrO 
aKCHeHTPUCHTeTa CefMeHTOB MPHMeHSIHCb B TNOAMATHUKAX 
cTapHX KOHCTpyKMMi, Ha KOTOPLIX 3aBOLaMM He NpekycMa- 
TpuBalocb ycTpOlicTBO AAA peryTHPOBKH 9KCHeCHTpUCHTeTa. 

HOCHeAHBX KOHCTPYKUNAX TOAMATHHKOB Take ycT- 
policrza mpexyomatpusaiorca. Tax, HallpuMep, B NOAMATHH- 
Kax arperatos IIispuabcKol, 
Caparoscxol um pada Upyrax 
TSC Goxkosbie ynopbl BEINOdJI- 
HeHbI TO06HO TOMY, KaK STO 
nokasano Ha puc. 9-10. Ynop J 
MIpHBapHBaeTcA K cTOTy Mos- 
natHuka. J[ayma Goatamu 2 
K ynopy Kpentch mviaHKa 3. 
Mexkiy miaHKoi um ynopom 
MIpomOKewbl pwpoktanku 4. 
Yuasentem wn Lo6aBrennem 
MIpOKaqOK MOXKHO TPOHsBe- 
CTH B HeKOTOPHX npefetax 
cyBur cerMeHta B HalipaBue- 
HAM BpalieHHs, T. ©, H3MeCHMTD 
TaHTeHUMaIbHBIt SKCLCHTPH- 
cHTeT. 

Tipoxnayku QouxKHEI BEI- 
TIOIHATHCH YyMeHbINIAaIOULeHCA 
TOMMMHbI OT HAPYKHOFO Kpas 
K BHYTPpCHHeMYy c TeM, YTOOH He HapyLIMTb HOpMaJIbHOTO 
pacniosiomKeuns cermentos (cm. puc. 9-9). Baecto mpoxna- 
Hok 4 Ha nouluylo fiMHy ynopa, Kak 9TO MOKasaHO Ha 
puc. 9-10, MoxHo craBATb WalObl HYKHOH TOMMMHEL B Me- 
crax Gosttos, [laiiGa y Hapyxuoro Cora pomxKua OpiTd 
TOMULe, YeEM Y BHYTPeHHero; OTHOWeHHE TOALMH mait6 mpo- 
NOPULKOKaAIbDHO AWdaMeTpaM pacnhosoweHna 6ouToB. 
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Puc. 9-10. Yerpokerso aa pery- 
SMpOBKH TAaHTeHUHaIbHOTO SKC- 
HeuTpHenteTa cerMeHTOB. 


9-5, YMEHBLUEHME TAHTEHWMASIbHOFO SKCLEHTPHCHTETA 
B MPOWECCE SKCIVIYATALIMK 


Yeeuptuenue TaHrenuuanbHoro gsKCLeHTpucuTeTa cer- 
MeH10B, yXyulallee pa6oTy NOANATHNKa, MOxXKeT M1poHc- 
XOAUTS B Mpolecce SKCIAyaTalHH B pesyMbTaTe HIMeHCHHA 
IWMPHHE MAaCsIOMpHeMHOTO CKOCa BO BPEMH PeMOHTOB, a 
TakKe B pe3yIbTaTe CMATHM TOMOBOK OMOPHBIX OONTOB. 
Sto BbIsbIBaeT HCOOXOXHMOCT MepHoAHYeCKOM TpOBepKU 
aKcllenTpucurera. 

Kak cxa3avo BEIUe, CHATHe NonOchI ‘6adOuTa UWMHpH- 
Hol b Na COerasoulel KPOMKe yBeJIMUWBACT SKCLEHTPHCHTET 
Ha 6/2, CuntHe Ke Moaocbl Ga66uTa Ha HaGeraiowlel Kpom- 
Ke YMeHbillaeT 3HayeHHe 9KCIeHTpHcuTera. Oro caeayeT 
YUATIBATD IPH yBerMyeHMH MacCONpHeMHOTO cKOCAa Ha Ha- 
Seraowei KpomKe. B cpoe Bpema AA yryumeHna saxora 
Macma Ha cerMekT Obl peKOMeHAOBaH yBeanueHnbit Mac- 
nonpuemusii cKoc Tunep6onmueckoh dopmu [JI. 27]. Ero 
mimpuHa cocrapasia 10% cpequel TanrenmmanbHO AHHbI 
cermeuta. Tlepexoa of oOpiuHOrO MacilonpHeMHOrO ckoca 
HeSoabuio# mupunet (10—15 mm) Kk yBeanuenHomy runep- 
OommueckoMy cKocy yayulladt 3aX0% MacJia Ha CerMeHT, HO 
TIpHBe/l -K 3aMeCTHOMY YMeHbINCHWIO TavreHHasbHOroO 
SKCICHTPHCHTeTAa, YTO BMECTO OKHZaeMOrO yyyMeHHA pa- 
OOTb! NOAUATHHKA AaBaiO B pake cayyaes OGparupiit oc- 
bext. 

PacemorpuM KOHKpeTHbIe IpHMepbl. 

Cerment wognstauxa HMeer cpeamol TaHrenimanpiyio amy 
400 mM u Macnonpuemustit cxoc 15 MM. Hepa6owaa wacTh cKoca cocTaB- 
aseT 2/, ero nomo% mupuun, 7. e. 10 mm. TIpousBeyeno yzernyexue 
MacaOnpHemMHoro cKoca Ha 10% TakreHWMaNbHOM DMHbI CerMeHTa, T. e. 
no 40 mu. Hepa6oyaa act) cxoca ctana papua 27 uu. B peayabrat? 
VB@IHYeHHUA CKOCa Ha HaGeratoutell KpOMKe CerMeHta BLIBeNCHa Ha pabo- 
Th! Nofoca Ga6GuTa wupwHo 17 MM, UTO ‘YMeHbUIMNO SKCHeHTpUCHTeT 
Ha 8,5 MM, 7. e, Gonee yem Ha 2%. Tak Kak lIpH STOM TakxKe yMeHbUIeHa 
paGouas maowanb cermeuta mpamepHo ua 5%, a snayHT, yeemnyena 
ylebuas Harpy3Ka Ha CefMe€HT Ha CTObKO 2K, ACHO, YTO MpOH3OLIIO 
yrmKeneHve ycosnit paGorbi moanatHuKa. OcobexHo sto cnenyetT yuH- 
ToIBaTb B NOAMATHHKAX, Y KOTOPbIX BO YeeAKYeHHA MacsOnpHeMHOTO 
ckoca Opin HeConbutol TakrenunanbHBi sxcnenrpucnter (2—3%); mpH 
VB@IHYeHHM CKOCA TIPOMCXOAMT erO YMCHbINedHe MpakTHYeCKH fO HyAA. 
Takan KapTHna waOmtofasach, HanpuMep, B MOANATHHKaX arperaToB 
HosecaGupcxol TOC [ul. 15]. 

Xapaxtepen B STOM OTHOWeHHH TDMMep NOBpPeXRAeHHA MOLMATHHKA 
arperara ‘Kerymcxo [SC, Tloanataux ipeackoh dupwet ASEA cer- 
MeHTHBIM, Ha TIPyXHHHOM OCHOBAHAH, paccuHTaHHbt Ha CpenHioW yAeb- 
Hy Harpyaxy mpumepno 2,5 MIla, pa6otan anurenpuoe Bpema Ges- 
apapulino. XapaxtepHol ocoGeHxocTbio nounaTaMKa Ona nynesofi 
SKCKCHTPACHTeT YCTAHOBKH CerMeHTOB (apy XHABE MOA, cerMeHTOM pac- 
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porns, sCuueTTIRG) Bo BpeMsa OnHOTO HS KaMATanDABIX pemoHToR 
me Tax Obl cHena wWupoxuii (20 MM) MacaonpHemHbIii cKOC. TIpa 
M MPOHSOMO YMCHDUICHHE SKCLeHTPHCHTeTa YO OTPMUATEABHNX 3a 
ert oKo10 25%. Tocae neGonsinoro cpoxa padotu mpousomso 
Tospexyenve cermentos. Hecmorpa wa oyekp HEBLICOKYIO yrenbiyio 
HarpySky, COSTaHHe OTPHUATeMbHOTO TAKTeHUMAMbHOrO SKCLEHTPHCH: ib 
CAewao NoAMATERK HepaSoTOCHOCcOOHEM. a ha 


Paccmorpenupie mpumepa CBUAETEACTBYIOT 0 HeO6xo- 
AMMOCTH IPOBepKH TaHreHUMaIbHOTO ‘SKclleHTpHcuTeTa 
YCTaHOBKH CerMeHTOB MPH H3MeHCHHM WHPHHbI MacaonpH- 
€MHOTO CKOCa, YBeauyenne ckoca He LOKHO BecTH 
K YMeHbLIeHHIO SKCILCHTPHCHTeTAa. : 

Yoenbuenye SKCHEHTpHCcuTeTa CeMMeHTOB B mpouecce 
SkcnayaTaunn NOANATHHKA MOKeT NPOUCXOAHTb UB pe- 


& 4 
a 20, 
ail t/e &| F Lie 
Hye OWT 
COT ) COT 
Bh 9% 6) 
Puc, 9-11. Bauaune cuatia roaosku OMoproro Gonra na sKcuenTpH- 


cuter. 
— Ges cunraa; 6 ~co cuatnem, 


3yabTaTe CMATus ciepuyeckux ronosoK ONopHublx OOATOR. 
IIpa nopmaabuom cocrosimu onopHEIx GoaToR mosopot 
cerMeHta T1pH o6pasonannn MaCIMHOrO KIHHAa npoHenoray 
Ho ocu onopxoro Goatra OO, Oxcneutpacurer TpH 9T0M pa- 
ee (puc. 9-11). TIpa o6pasosanun mocKoro yuaerka 
q TpOM d wa ronoBKe OnOpHoro Gonta MOBOpor cermen- 
Ta MIpH OOpasoBanuH MacnaHOTO KAMKa MpoucxojUT No wH- 
Hae O:0y Mpoxolaleh ywepes rpanuuy cmaTua, 7. e. npu- 
Seance ora d/2 or ocu Goata 10 HallpaBseHHio 
Tanrennuanpunit SKCHEHTPHCHTeT MPH STOM YMeHbINaer- 

cs Ha d/2 u cranosutea paBHbImM eo==e—d/2. " 
‘ Auamerp cmatua xocruraet 40 mM, a 3 OnlenbiBIX cay 
es Cone Hanpumep, ua Bomxexoi T9C uMeHH 
ae a CC 6b1n0 o6xapyxexo cmatue ecbepuue- 
OOBOK OTACJIbHBIX ONOPHBIX 6ouToR ¢€ AHaMeTpOM 
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naockoro yyactka fo 40 mu. IIpH takomM ¢maTuu TaHren- 
UsanbuB SKcUeHTpHcuTer yMeHbIHAcT ua 20 mM, 7 e. 
mpuMepno aa 5%. Tlockonbky MepBoHavambuo TaHTeH- 
UMaNbHB oKcleHTpucuTeT Obit 5—6%, nocne emaTust ro- 
OBOK OTOPHNX SoNTOR OH Cran OTH30K K HY. 

Cnenyer oTMeTHTS, WTO NOMHMO YMeHbIMeHHA TaHTeH- 
WHaMbHOTO SKCLEHTPHCHTeTA CMATHE TOMOBOK ONOpHbIX Ooul- 
TOB yxyMulaeT CAMOYCTAHaBAMBAeMOCTh CCTMCHTOB M yCsO- 
Bux OOpagoBaHNA MaCAHOFO KNHHa Mp MyCKax, a TakxKe 
Hapyllaer pacripeqesenve Harpy3Kn Ha cermeutb. Bourn, 
y KOTOpbIx OOHapyXeHO CMATHE CiepHYeCKHX MOBepXHO- 
cre Ha rayOnny Gouee 0,05 mm, qouKHD ObITh sameHeHDI. 
B mocmequee BpeMaA Ha TAKETO Narpy2KCHHIx MoAMATIH- 
KaX B FOJOBKH ONOPHbIX GOuITOB yeTalapaHBaloT BKaAEI- 
WH H3 BEICOKOMpOUHOH crayH (oOpmHo us cram ILX-15 
ua poTopHol). Bxnagpma saKkanupalwor jlo TREpPMOCTH 
HRC58—60 na rayOuny we menee 3 mm. Cmatul ccbepiue- 
CKHUX HOBepxXHocTelt BKAATLUUeH He HabsOMaeTcH. 


[rapa mecataa 


PETYSIMPOBKA HATPY3KH HA CEFMEHTbI 
NOANATHUKA 


10-1. OBLUKE MOFOMKEHMA 


TIpn BbicoKHxX OOMLHX H YACIbHBIX Harpy3kax Ha Cer- 
MEHTEI JO/MIATHHKA 3HAYHTeIbHO BospacTaloT TpeOoBaHusa 
K TOWHOCTH paciiperenenusn Harpy3kH MexAy CermMeHTaMH. 
Ecsu pu cpeduelt yaenbuoh uarpyske wa cermenrp 3,0— 
3,5 MIla moaHo Obwio Honycruth meperpysKy omiux cer- 
M€HTOB BABOE MO OTHOMICHHIO K UPyrHM (T. ¢. HMeTb yemb- 
Hylo Harpy3ky Ha cerMeHTax mpHMepHo or 2,5 go 5,0 MITa), 
TO Tipu cpemuei yenbuol narpysxe 5,0—5,5 MIla sroro 
HonyckaTh Hesb3st. 

BosbulMHcTBO COBPeMCHHLIX KPYWHBIX NOUATHUKOB BbI- 
nlyckaeTca Ha cpequne yjesbube Harpysku oKom0 5,0 MITa 
H BbIlle. Tem He MeHee HHKAKAX 3aBO/MCKMX YCTPOHCTB A 
KOHTPOJA pacnpeesenua Harpy3kH MexKAY cerMenTaMHu Ha 
HUX Het. [focKoabKy MpakruyeckKH BCe NOANSTHNKH BepTH- 
KaJbubIX THApOarperavoB BbIyCKaIOTCH B Hale cTpave 
€ OlMpanvem cerMeHTOB Ha GoviTbI, BBEpHYTEe B ONOpHbE 
KOHCTPYKUAH, PeryAHPOBKa Harpy3KH Ha CeTMCHTbI OCYILe- 
CTBACTCH BECPTLIBAHHEM HIN BLIBCPTLIBAHeM ONOPHEIX 
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OoulTOB, T. @. H3MeCHEHTieM BICOTHOFO MONOKeHNA CcerMeH- 
Top. Ilepsowauadbiaa peryiuposka Harpy3kH Wa OTAeWb- 
HbI¢C C€fMCHTbI MPOH3SBOAHTCA pH ONYULeHHOM Ha CerMeH- 
Th poTope arperata MyTem MoovepenHoro WommMaTUA BCeX 
CerMeHTOR K 3€PKasbHOH MOREPXHOCTH MUSKa BbIBEPTHBA- 
HHEM ONOPHBIX OOUTOB, Ha KOTOPBIX WemKaT cerMeHTH. ITO 
BBIBEPTHIBAHHe IPOHSBOLHTCA C MOMOLLbIO TaeqHOToO Kaloya 
H KyBadbl RO TeX MOP, HOKA BCe OOpHEIe OoATH He Tlo- 
BePTbiBaloTCA ORWHAKOBO TYyTO (Tak HasbipaeManr «mlo6uB- 
Ka» C@PMEHTOB) . 

3atem NpousBOUTCH PAL NOMbeEMOB u ONycKaHHl poTo- 
pa Ha TopMosax-gomKpatax. Tipu KazkqOM OnyckaHHH Ipo- 
BepACTCA OHHM H3 MPHBeCTCHHLIx HUE cmoco6oB Harpy3sKa 
Ha Kaxkbli CerMecHT, a TipH NOAHATOM PoTOpe NpOHsBOaHT- 
ca MoaperyiupoBka BbIcoTHOrO. MOMOKCHHA CeMMeHTOR 
¢ yueTOM ux RelicTRUTeIbHOK 3arpy3Kku. 

B poiecce SKCIAyaTakuu, a Take MPH HCIbITAHHAX 
TOANATHWKOB JIA KOHTPOMH Harpy3kH Ha CerMeCHTb! NpH- 
MCHAIOTCA PasHGHbIe ycTpolicrBa u mpHcnocobsexns. Bee 
OHM OCHOBaHb! Ha H3MepeHMH MehopMalMH ONOpHBIX Sie- 
MCHTOB NOMUATHHKA. B NOANATHHKAX Ha WKeCTKHX BANTO- 
BbIX OMOPaX TAKHMH SJCMCHTAMH ABNAIOTCA OOPHBIe Ta- 
peKH, Yepes KOTOPHIe CePMEHTHI OMMpalwTCH Ha ONOPHbIe 
6Soarnt, B xByxpaAaHDIX NOAMATHMKAaX yIpyruMu anemenTa- 
MH, KpOM€ OMOpHbIX TapeNOK, ABAAIOTCA TaKKe GanancupHl, 
a B MOANMATHWKAX Ha THpaBaniecKoH onope—ynpyrue 
KaMeppt! 

Hau6o.tee paciipoctTp aveHHBIMA cmoco6 amu KOHTPONL 
HarpysKu Ha CePMeHTb! NOANIATHHKA ABASIOTCH TeH30MeT- 
P¥1eCKHH, PbIVaKHO-HHIMKATOPHH, a TakKe MpeqmoxKeH- 
HI MH MpHMeHeHAbI CpaBHuTeNbHO HeaBHO AbesoMeTPH- 
uecknii coco6. Hue paccmarpupalorca cnoco6pl KOHT- 
pout Harpy3kH Ha CerMeHTH NOAMATHHKA MpWMeHHTeJIbHO 
K KOHKPeTHbIM YCOBYSIM Pa3JIMYNBIX KOHCTPyKLH ToAnAT- 
HHKOB, 


10-2. TEHBOMETPHYECKHE CNOCOBLI KOHTPOSIA HATPY3KK 


OnopHas TaperkKa ABAneTCA yIPyrHM 9eMeHTOM, Ha- 
[Py2KeHHBIM TO KOAbUEBOMY KOHTYPY M ONepTbIM B WeHTpe 
(MoxHO paccMarpuBarh ee UM KaK KOMbUeBYIO MaacTuHy, 
onepTyio Mo KOHTypy Hu Harpy#KeHHyIo B NeHTpe cocpemo- 
ToueHHOH uarpysKoi). HauGoaputme napaxenua pasBuBa- 
IOTCA B WeHTPaIbHOH YacTH onOpHol Taperku. Oro xopouo 
uadOCTpupyerca pesyAbTAaTaMH M3MepeHHA HalIpsxKenu 
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B ACBATI TOUKAX NO AMaMeTpy OTOpHO TaperkH Mp MpH- 
noxkenuu K uel narpyskn 1,40 MH (puc. 10-1), Ha mepu- 
bepum sanpaxKenua HMewT OOpaTHbIt 3HaK, XOTH M0 a6co- 
MHOTHOMY 3Ha4CHHIO OHM H HeEBeUMKH. 

Tipu ren3zomerpuseckom crocobe KOHTpoAK HaTpy3KH Ha 
cerMeHTI Ha KaxKAylo ONOPHY!O TapedKy HaKJeHBAaWOT TeH- 
ZOMETPLI COMPOTHBICHHA: PaOouH BOAHSH WeHTpa TapeKH 
B 30He HaMOobINMX JeopMalua H ‘KOMMeHCALLHO HH DI — 
Ha TvlacruuKe, Kpenauelica 
iz OREHM KOHILOM Ha Tapeske. 
240 BosmoxkHa Hakyelika KOM- 
WeHcalHOHHoro = TeH3OMeT- 
|| | | pa HemocpencTBeHHO Ha Ta- 
perky y ee nepubepuu 
B TomepesHoM HallpaBsle- 
HHH, T. €. B 30He OTpHUa- 
TeIbHbIX HanpsrKenuit. Co- 
Gupaerca nlolyMOcTOBaH 
cxema. IIposofa BbIBOAAT 
yepes cBepieHue B GOyp- 
THKe TapeaKu HM MOAcoed- 
uaIOT K H8MepHTedlo cTaTH- 
4CCKHX nepopMatult 
(MC). Npu uarpyxennu 
Puc. 10-1. Hanpaxxenun 8 onopnot  OMOpHOH TapeKH MpOHCXO- 

rapenke. mur ee mebopMalua, KOTO- 

pax BbISbIBaeT H3MCHeHHe 

CONPOTHBACHUA TeH3OMeTPOB, perucTpupyeMoe H3MepHTe- 

sem crarmueckux qepopmauuit. Tlocae cOopKH cXeMbI MIpo- 

H3BOMMTCA TapHPOBKa OMOpHBIX TapetoK Ha Mpecce. IIpu 

STOM Lid KaxXKLOH OMOPHOH TapeKH CHHMaeTCA 3aBMCH- 

MOCTb TOKasaHui pHOopa OT Harpysku Ha cerMeHT. SaTem 

TapeIKH YCTaHaBAHBAIOT Ha CBOM MeCTa B HOANATHMK M Ha- 
yWHaercd peryAMpoOBKa Harpy3Kku Ha CerMeHTEI. 

Tlpu newarpyxennwx cermentax (onopuix TapesmKax) 
cHHMaIOT Hysepbie TokasanuaA no mpuOopy. 3arem porop 
arperata OlycKaloT Ha CerMeHTL H CHOBA TIPOHSROLAT OT- 
cuerbi mo mpuGopy. Onopunie tapesku Gouee HarpyKeHHBIX 
cerMeHTOB Ae@OPMHPYIOTCA cHAbHee, YTO uKcupyercst 
mpxOopom. Tlo oTkKaOHeHHIO Harpy3KH KaxkMoro cerMeHTa 
OT cpeqHero 3HaueHua OMpesermetca HeOOXORMMAA CTEMeCHb 
HX BBICOTHOR perysmupoBKu. Y neperpyKenHbIx CerMeHTOB 
oflopHble 6oaTH oMycKaloT, y HexorpyxenHpX — MOTHH- 
maior. 
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3aTem onepayua osTopserca. locate HecKoubKux 
nobemoB — OycKaHut M perysHpOBOK ocruraerca Ao- 
craTOuHO paBHOMepHoe pacipeseteHne Harpysku Ha cer 
MeHTLI, OOLUHO am pacipeyerehua Harpy3KH Memwy cer- 
MeHTamm c TouHocrbio +5% tpeSyercn 5—7 nombemon 4 
onycKaHul poropa. 

Tipu nosTopHbIx Moxpemax um OnycKaHuaX poTopa 6e3 
peryaMPOBKM BEICOTHOTO MomOxKeHun cerMeHToR pas6poc 
roxasannft mpH6opa cocranaser 4—5% usmepsemoro sia- 
yenus, CeqoBaTeabHO, TOYHOCTh ZaHHoro cnocoba He Mo- 
xer 6uTh Gombe 5%. Ucxoaa us sTOrO BOSMOAHYIO TOU- 
HOCTh pacnpeleseHHa Harpy3kH MeyKAy CerMeHTAaMH C II0- 
MOMLbIO ONMHCaHHOrO TeH3OMeTpH4ecKorO cHocoba caemyer 
cuutath pasxol 10%. 

Tipu peryauposKe HarpyskH MpOAObHam OCb HaksecH- 
HOTO Ha ONOPHyl0 TapeaKy TeH3OMeTPA AOMKHA ObITb OPHEH- 
TAPOBAHA OTHOCHTeTbHO OCH CerMeHTa Tak %e, KaK H MIpH 
TapupoBKe Ha upecce. Ecam upn tTapupopKe onopiias Ta- 
peiKa ycranopacHa TaK, ¥To paGounii TeHsoMeTp Pacriono- 
2KeH BLOb NpooAbHOH OcH cerMeHTa, a TPH <MonOuBKe> 
nlomepek Mpogoubnolt oc, TO MoKasanusa TpBGopa MpH on- 
HOH u TOM %Ke Harpy3ke Ha CerMeHT ‘OyayT OTMMYATHCA Ha 
30—40%. IIpu mpozombHoM pactouloxKeHHH TeH3soMeTpa 
UYBCTBHTCIbHOCTh HawiOoabllad, pH TonepeuiomM — haH- 
MeHDUIAR. 

UroOst YMeHbUHTb NorpellvocTh OT HeTOYHOCTH ycTa- 
HOBKH OMOPHOH Tape/KH, MOXKHO MpuMeHATh Hakseliky 
ABYX MOCMeMoBaTeTbHO COeAMHCHNBIX PaOOUHX TeH3OMeT- 
pop, pactionoxKenHbx moa yraom 90° apyr « Apyry, wm 
Tpex TeksoMerpos, pacnonoaeunpix tor yraom 120° apyr 
k Apyry. TIpn takom BKal0yeHHH TeHSOMeTPOB MoKasanHA 
npHOopa OyAYT UCSIAYUTeMBNO paziNyaTLCA MPH M3MeHeHHH 
yraoporo ToOKeHUA ONOPHO! TapeNKH OTHOCUTeETBHO cer- 
MenTa. 

Teusomerpuyeckuit cioco6 KOHTpOJaA Harpy3ku MexKsy 
cermentaMH O6agqaeT TeM JOCTOMHCTBOM, UTO He HMeeT HH- 
KAKHX MeX@HHYeCKUX QICMCHTOB B H3MepiTeMbHOh CxXeMe, 
KOTOpble Tpe6oBaH Obl pasGopKU HX MOCTe TAPHPOBKH Ta- 
pesiox u cOopkKu Mepen peryrupoBKoH Harpysky. Bea pas- 
6opka CXeNBI 3aKOTaeTCH B PACCOCAHHCHHH H COeAHHeHHA 
NpOBOLOB. OTHM KH OObACHAETCA HOcTAaTOUHO BHICOKaA TOY- 
HOCTb cnocoGa. 

Hegocrarkom ero ABAAeTCA CpaBHHTeMbHaA CMOMKHOCTS. 
Haxaelixa w cymka Tet3omerpos, Nalixa CX€MbI, HCHOTb30- 
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Bake SJeKTPOHHOM alllapatyppl—Bce 970 TpebyeT cre- 
UMaHCTOB NOcTaTOUKO BEICOKOH KBasuuKalH. Kpome TO- 
To, mocae HaksleHKH TCHSOMETPOB Tpe6yetca OUeHb OCTOPOK- 
Hoe oOpamcune € ONOPHBIMH TapetKaMH, 4TOOBI He Tloppe- 
AUTb TCH3OMETPbI HH COCAMHATCJIbUbIC mpobowa pH yera- 
HOBKe B NOMNATHHK TapesoK u cermMeHToB. Dro ocylulect- 
BHTb HE MpOcTo, ecw y4uecTb 6ouIbLITyI0 MacCCy OINCPHbIX Ta- 


E| 


Puc. 10-2. Uyscrautempanti snement, ycTaHaBsMBaeMplii Ha omopHyic 


Tapeaky, 


! ~paGount rexaoMerp; 4~-Kommeucanxouunif rex20- 
Meni 


KonyO; 2— dbomsra; 


peJOK H CefMeHTOB HM OTCYTCTBHe MpHcnocoOwenH AAA UX 
BbleMa H YCTaHOBKH. 

Taxum o6pa3om, reH30merpuuecku coco6 KOHTpoan 
Harpy3kH Ha CCrMCHTLI O61anaer AocTaTOUHO BbICOKOH TOU- 
HOCThWO, HO CJIOKeH H Sombie NOLXOMUT JAA uecweqoBa- 
TeNCKUX ‘paboT, YeM WIA UCHOALsORAHHA B ycnOBMTx 
akeny aan. 

Ha Bomxcxofi TSC umenu B. HM. Jlenuna Opa npenno- 
2KCH H MPHMeHSAJICA HECKObKO HHO cnocoO KOHTpOJA pac- 
MpeqedeHuA Harpy3kH Mey CerMeHTAMH C TOMOLILIO TeH- 
30MeTpos. TeH30MeTpPbI HakeMBaHCb Ha cilelMasbHble 
YYBCTBHTeAbHbIe 91eMeHTSI, KOTOpbIe SomTamu Kpenmmuch 
K ONOPHHIM tTapetKam (puc. 10-2). UyscrBuTerpHblit 
QNeMCHT TpeActaBAner codoH Kobo c¢ HaTAHyTOH 
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B WeHTpe MosocKol (oupra,.Ha KOTOpPy10 HakaecHbI TeH- 
3ometphi. [lpn nporm6e onopHod Tapemku oA qelicraHeM 
Harpy3kA TOvlOCKa owtbra pactarnpaerca, YTO BbISbIBAaCT 
u3sMeHeHue COMNPOTHBICHHA padouero TeHsoMeTpa HK H3Me- 
Hewue MokagauMit npuoopa. 

Iipeumymiecrzo storo cnoco6a mepei HeMocpeLcTBeHHOH 
Hakselxol TeH3OMeTPOB Ha OMOPHble TapeKH 3akOUaeT- 
cs B Mpocrote HaksenkH H CYIIKH TeCHSOMETPOB, TlavikH Cxe- 
Mb; HET HEOOXOAMMOCTU OCTOPOARHOTO OOpalleHHA ¢ oMop- 
HBIMH TapeJKaMH TPH HX BbIeCMe H yCTaHoaKe B DOMIATHEK. 
UyserBuTetbHocTh Np TaKOM cHocobe MpuMepHo Taka 
2%Ke, Kak H Mp NenocpegcrBenHow HakseliKe TexsomerpoB 
Ha Tapeaky. OHakO ‘TOYHOCTb 3HayHTeMbHO HWKe. Oto 
OObACHHeTCA TEM, YTO TOCae TapHpoBKA ONOPHBIX TapesOK 
KOJlbla CHUMAWTCA, TAK Kak OHH KpenatcA ¢ HCHOAb3OBa-~ 
HHeM OTBepcTHi 10,1, prrMOowtHI. Tlocae yeranoBKH TapesoK 
Ha CBOH MeCTa B NOANATHHKe Ha HHX BHOBb 3akpenJAwtTcn 
TeH3OKONbILAa, MOCe UerO HaunHaetca «TO AOuBKAa». 

Oru onepaiun 10 CHATHIO KOJIeW, H yCTaHOBKe AX cHOBa 
Ha ONOpHbie TapeKH H SBIAWTCA OCHOBHBIM HCTOYHHKOM 
norpewocra. Tloxasanus mpuOopa B sHamreabloi crene- 
HM ZaBUCAT OT TOLHOCTH 3aKperMeHHA TCH3OKOMEL Ha CBOUX 
MecTax Ha OMOpHBIX TapesiKaX, a TakKe OT CTCMCHH 3aTHIK- 
KH KpeMALWMX OOATOB, UTO BUAAeT HA qpexBapuTed babi Ha- 
Tar UyBCTBHTeNbHOTO SuleMeHTa (iom0cKH (ponbrH). Tlos- 
TOMY CHATHE KOJIeW HOCIe TAPHPOBKH, 4 3aTe€M HX ycTaHOB- 
Ka Heu3Oe2KHO BbISbLBAIOT TlOrpeIuHOcTH. Tlorpemtoctb 9TO- 
ro cioco6a peryupoBKH Harpysky Ha CePMeHTbI COCTaB- 
nser 15—20% (+£7,5%—+10%), uro B 2 pasa Oonbute, 
ueM IpH HerlocpencrsenHolt Hakstetike TeH3OMeTPOB Ha Ta- 
penKkn. 

Tloppitiene TOWHOCTA WaHHOro cHocoGa BOsMOXKHO Ny- 
TeM MOCTOANHOM YCTAHOBKU TCH3OIIeEMeHTAa Ha ONOPHOH Ta- 
pesKke (6e3 CHATHA ero HocHe TapupoBKH Ha upecce). Io 
Tpedyer BLINOTHeHA Ha ONOPHbIX TAapeKaxX NONOMHUTEMb- 
HbIX ‘KpellesKHBIX oTsepcrnit. 


10-3. KHAKKATOPHO-PBINADKHBIE CMOCOBBI KOHTPONIA HATPY3KK 


Oaum u3 HanOoree paciipocTpaHeHHbIX ABJIAeTCA CIO- 
co6, OCHOBaHEDI Ka 3aMepe C MOMOLLbIO pblyaroB H Gaco- 
BLIX HAQUKATOPOBR LePopMallvii OHEPHbIX TapesoK OTHOCH- 
TesbHO cermexTos, Ilpu arom ciocobe K KammoH onopHolt 
tapeake 2 (puc, 10-3), aexanjelt Ha onopnom GonTe 3, 
npusapagaerca Talika 4, B KOTOpyIO BEepTbIBAeTCA NUHHA- 
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puyeckuit ppruar 5. K nemy 8 o60kMe saxpenametca wNAH- 
xatop 6, ymupaiouuitca c Hatarom 2—3 MM B MtMoBaH- 
ylo MoBepxHocTb yrouKa 7, yKperwieHHoro Ha cermente /. 
Tina KaxKjoro cerMeHta H3TOTOBAAeTCA CBOM KOMIVICKT Ta- 
Kux mpucioco6sennit. Tatu ¢ gomKubt ObiTb IpMBapeHbt 
Ha BCeX TapemKaX cTrporo Ha OJHOM paccTOAHHM OT HX 
Heurpa u BepTukaubHo. IIpupapKa JoKHa ObITh NpousBe- 
wewa C ABYX CTOPOH; WOB QOuKeH ObITh PaBKOMePHHM HM 
He uMeTb Xedextos. IIpa ycraHoBKe MpHcnocoGienHh WH- 
AMHApHYecKHe pbidarn 5 Ao- 
WKH Opith BBepHyTH B rait- 
xu 4 no ynopa, utodbI He 6I- 
no cia6MHbI B pesbbe. 

Bee onopubie TrapeaKH Ta- 
papylorcs Ha Mpecce co cBOH- 
MH KOMIeKTaMH MpHcMoco6- 
aeuni. YcoBux TapHpOBKH 
HOJ2KHbI COOTBETCTBOBaTb YC- 
JOBMAM HarpyxKeHua B NOM- 
natuuke. Ilo pesyabraTam ta- 
PHPOBKH IA KaxKLol onop- 
Puce. 10-3. Paiva2KHo-BHAHKaTOp- Hoh Taps PIED RICH  B2EH, 
noe yerpolicrso jax Konrpona CHMOCTH mOKaSaHHi HHAMKA- 
uarpy3kH m0 uporuGy onopno% TOpon oT Harpysku. Peryatu- 
fapenKH OTHOCHTesbHO cerMeHTa. pOBKa HArpy3KH Ha CerMeHTHt 

IpoRomNTcs TAK Ke, KaK 4 Np 
rensoMeTpuyueckoM cilocobe. Porop arperata MOMHUMAaIOT Ha 
TOPMO3aX-MOMKpaTax, H CTPeIKH MHAMKATOPOB ycTaHaBsu- 
BaioT Ha Hy. 3aTemM poTop omycKaior H MpousBoLsAT OTCeT 
HoKa3aHuit 10 uALUKaTOpaM. OnopHbie GouTH HanGonec Ha- 
Tpy%KCHHBIX CerMeHTOB OMnyckaloT, HaHMeHee Harpy2KeH- 
HbIX — NogHuMalor. [IpH 9TOM CAeAyeT YYHTHBATh, YTO yBe- 
uwgenne (yMCHbIeHHe) Harpy3kH Ha Kakoi-1NO0 cerMeuT 
BLISbIBACT YACTHYHYIO pasrpysky (sarpysky) AByX cocesHUX 
cermeHTos. Orlepalun m0 noAbeMy M oMycKaHHIo poTopa 
arperata ¢ peryiuposkoli BplcoTHOro mowox%KenHA Go1T0B 
MPOHSBOMAT CTOMbKO pas, CKOADKO TpeGyerTcs Lam pacipene- 
ueHusl HarpyskM Ha cerMeHTEI c TOUHOCTHIO +5%. O6nrsHo 
mponsBogzutca 6—8 nombemos H onycKkanHi poTopa. Tlo Bpe- 
MeHH 3TO 3aHHMaeT OLHY padouylo cMeHy. 

TipeumyutecrBoM HHAHKaTOpHoro cilocoGa no cpaBie- 
HHIO C TEHSOMCTPHYECKHM ABAAeTCA ero NpocToTa, He Tpe- 
GyeTca cielMaibHol asapatyppr 1 cMeMannctos, padora- 
foulwx ¢ Hef, YcoraHoska Bcex npucnoco6sennit uv npoBese- 


ZA 
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WHE PeryAUpOBKH MOXeT GIT OCyUlecTBAeHO KBAAHI- 
poBaHHbimu paOounME. 

HenocrarkoM efo ABAAeTCH  HEBBICOKAX TOUMNOCTD. 
B ta6a. 10-1 mpuBemeHbl 3HaveHHA CpeAHHx oTrKIOHeOHHH 
cTpesoK WHA#KAaTOpOB JipH onycKaHnn potopa 1a cermMeH- 
THI. 


Ta6auua 10-1 
Omxaonenun undukamopos npu saepyske ceemeHinos becom 
pomo pa 


Cpeanee Yaembioe 

Taaposnextpocrasnics cies amet at cere! | Seem orate 
oe = 

para, MEL | ext, MET (eee eS EL 


Borkancxas 9,7 0,485 14 0,30 

Boskexaa umenu XXII cpea- 14,0 0,70 35 0,50 
ma KTICC 

Bparekaa 8,5 | 0,71 30 0,42 

JjHenponsepxuucKan 7,0 0,39 14 0,36 


Kak BHO H3 TaOJIHUpl, IpH MpMMensembIxX pasmepax 
pbraaros OTKMOHEHHA TO MAAMKATOpaM OT AelicrBua wa cer- 
MeHTBI Beca poropa coctanumior 14—35 gencumi, mam 
0,30—0,50 gexexua na 10 «H sarpysxu. [pu muoroKpat- 
HHIX NObeMax H OMycKaNHAX poTopa pas6poc MoKasannit 
miyumkaTopos cocrasaser 1—2 yeaenus. Sto u ompenenset 
HaHOOAbUIyO BO3MOXKHYIO TOUNOCT CaMOl peryJHPOBKU: 
515% 

TapHpoBounbie KpuBbie, T. €. CBA3b Harpy3KH Wa cer- 
MeHT H NoKasaHHit MHAUKaTOpa, TakwKe NoNyyeHE c KaKOH- 
to TounocThy. Ipx oosTopenun TapupoBKH ofHOH 1 TOW 
2%Ke Taperku pa3sOpoc pesyAbTaTOB, Kak MpaByso, cocTaB- 
aset 20 5%. Kpome roro, HMeloTCA elle H Apyrne ACTON 
HukH TorpemHocted. Tlocae rapHpoBKH onopHbIx TapezoK 
Ha mpecce Bce Wpucnocobsenna (pbriarH, yrorKH H mp.) 
pasOupaiorca, a 3aTeM BHOBb COOMpalTCA HeNOCpeACTBEHHO 
B NOANATHHKe, YTO NPHBOAHT K ONpeweeHHEIM NorpeulHo- 
cram. Taxum 06pa30M, TOUHOCTS perysHpoOBKU HarpyskH Ha 
cerMeHT MIpu KOHTpone Harpy3KH PaCCMOTPeHHLIM HHLHKa- 
Topubim cioco6om cocrapaset 20—30% . 

Ha Borxwucxoh TOC npenaoxex uw IpHMeHeH BHAOH3- 
MCHCHHDIA HHAHKATOPHO-pbYa2KHBI (HHAMKATOPHO-KovIbIe- 
Bolt) clocod KOATpowa pacupesereHua Harpy3skKH MexKLY 
CerMeHTaMH, MMeIOWMA pA MpeMMyLlecTB Mepex BbILCH3- 
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nowenHbim. Ha puc. 10-4 npexcranientl nprcnocobuenna, 
HeEOOXOAMMBI€ Avid PeryAHPOBKH Harpy3oK Ha CerMeHTbl 
aTam olocoGom. K Kaxyol onopHoit Tapeake MpupapHBa- 
lOTCH Ba PakwanbHO pacnosoxKeunux peOpa 2, a K HUM 
xoabuo J. Pe6pa pactoaarator co cTopouEl, oOpamlenHolt 
K pasy. C BHemHeh CTOpOHbI K TapeaKe, KaK H TIPU OObMI- 
HOM HHAWKaTOpHom ciocoGe, npuBapuBaerca OoobuKa 3, 
B KOTOPylO BBepTEIBaeTCH pbruar 4; Ha HeM sakpemieH 
yTOJIbHHK C BHHTOM 5, HMeION[HM MMOCKYIO TOOBKY AAA 
ylopa HHuxaTopa. B Koubllo BBepTLiBaeTcA BTOPOH pbI- 


« Pue, 10-4. PsitiakHo-HHauKAaTOpHOe YeTpolCTBO ANA KOHTPOA Harpy3ki 
tio NporHOy ONOpHOH TapeviKH C KOVIbLOM, 
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uar 6, Ha KOTOpoM pacnomoxeHna o6olMa c HHAHKATOPOM 


7, ylepTLiIM B POpusOHTambuyIo MoBepxHocTs Bunta 5. [pay 


HarpyXewuu onopxol Tapexku ona mporuGaerea. IIpx strom 
KOMBO C BHYTPeHvel CTOPOHEI TapeKH, B MecTe MpuKpen- 
JeHHA K Heli, HLT BHH3, a C BHEMIHeH CTOPOHbI —BBepx. 
Kone ppruara 6 ner BBepX, a KoHeI ppyara 4 BHHB. IIpo- 
HCXOMUT HOMeHeHHe NOKASAHHA HHAMKATOPa C yYeTOM AWIH- 
HbI PbUarOB NPHMepHO Ha YABOeHHBH mpor“6 TapeaKu. 

B pesyabrate WOcTHraeTcad BBICOKAH UYBCTBUTEbHOCTD. 
Tak, Aa nognsatauKa arperata Bonrkuncxoh TSC npu 3a- 
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Pue, 10-5,, Tapnposounue Kpupie onopnbIx TapetoK MomNsTHNKA arpe- 
rata Borxuucxot TOC. 
G—TeusoMerpaueoKuh cnoco6 peryanpoBKn; 6 — permaxuo-mnauKatopusie croco- 
Goi Jno Npor6y onopHo taperxn ¢ xomuom; 17 —no nporu6y onopnoh Ta- 
PeIKH OTHOCRTEMEHO cerMeHTa; Wp y KPHBUX OsHavaioT HoMepa OMOpHUX 
Tapenox, 


Tpy7KeHun CerMeHTOB BeCOM poropa OTKIOHOHUA HHHKa- 
TOPOB IpH STOM cHocobe samepow cocrasuau 46 qenenni, 
B TO BPeMA Kak MIpH paxee omucaHHoM crocobe (puc. 10-3) 
oun cocrasisaim 14 zenenui. Uyscrsuteabyoctb, Takum 06- 
pa3oM, Moszicunach B 3 pasa. Ha puc. 10-5 mpwsexenbt 
TAPUPOBOYNLIe KPHBbIe ONOPHX TapeNOK NOAUATHHKOB Of- 
woro 43 arperatos BorkuncKoh TOC, nonyyennpe pasaTi- 
HbIMH cHOco6aMH. 

TipewMymecrso uHAUKaTOpHO-KombeBOrO clocoba 3a- 
K0UaeTCH He TOJbKO B YBeIMYeHHH 4YBCTBHTeIbHOCTH. 
TIpu atom cHocoSe perucrpupyerca mpor“6 rompxo camo 
OnopHok TapeiKu, B TO BpeMa Kak mpu TpexHem cnocobe 
OTKIOHEHHE HHAHKAaTOpa ABIANOCb pesyAbTaTOM pasHHIbl 
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nporu6a onopHol tapenku “ cermeata. Ucxmoyenne cer- 
MeHTa u3 paOorst yeTpolicrga yMeHbIlaer BosMO2KHBIe 110- 
PpelwwHocTH u3-3a pasmMuaA cenMeHTOB (TapupoBKa TapesOK 
Ha Upecce MpowsBonuTca c OHM \cerMeHTOM), a TaKxKe 
uckMoVaer COOH HYeH MHAMKATOpOB Np Mombeme poropa 
Ha TOpMO3aX B pe3ybTaTe HaKOHa cermMexToB. TounocTs 
paccMOTpeHHOro CHoco6a KOHTpoAA HarpyskH Ha CerMeHTbI 
10—15%, T. €. Oa B ABa pasa BbIMe. 

Tipu ochalenmu no_nATHHKa STAMH MpuctocobeHus- 
MH WIA Pe€ryHPOBKH HarpysKu caelyeT oOecheunTb ueH- 
THYHOCTD YCTPOHCTBR Ha BCeX TapeAKAX: PLA JOM KHbI 
OuITL TOYO OLMMAKOBBI MoO AUHHe MH Mp ycraHosKe Ha- 
NpaBiedb! TOMO MO pakuycy, COOLMMIKU LOKI OpITh Mpu- 
BapeHbl CTPOro BepTUKaJIbHO HM Ha OAMHAKOBOM paccTOAHHH 
OT WeHTpa, KOTbINa OHH SEITE IpuBapeHRBl K TapenKaM 
cTpOro OJMHakoBO u T. a. PerymuposKa Harpy3Ku Ha cer- 
MCHTEI MPOWSBOAHTCA Tak %Ke, KAK H 'B BHIMeHsIOKEHNBIX 
ciloco6ax. 

KoucrpyxTHBHo AeraiH sToro yctpotictsa Aaa KOHTpO- 
‘if Harpy3KW Ha CePMeCHTbI NOANATHHKA BLUIONHeHbI Ha pa3- 
xpIx TOC pasanguo, Tax, xa Byxtapmunckoa [39C Kombo 
1 (pac. 10-4) He mpuBapmBaerca Harayxo K onopHolt Ta- 
pemke, a Kpenutea Ha Goutax. Bovrpl BBepTbIBAIOTCA B Be 
raiKy, IpupapewHpe « TapemKe Bmecto pebep 2. IIpume- 
HeHHe CbCMHEIX KOell MOKeT OKa3ZATLCA YAO6NLIM B OT- 
AENbUBIX CiyYaAX, KOTMa 3aTpyqHena ycTaHoBKa onopuoit 
TapeAKH BMeCTe C KOJIbUOM Ha cBoe MecTo. Ha Kpacuosp- 
eKolt TSC wmecto Kosbua K ONOpHOH TapemKe KpenuTes 
paMHad KOHCTpykuma. Ognako MpHHuHN ocraercs Tem 
*%e — H3MepeHue por#6a ONOpHol Tapemku, yseanyenHoro 
€ NOMOM{bIO pHlyaroB, 3aKpeleHHBIX Ha BHeMHel HM BHYT- 
PeHHeH CTropoHax TapeaKu. 


10-4. MbESOMETPHYECKHH CNOCOB KOHTPONIA HATPY3KM 


Ha Ilassuupcxol TOC snepsrie npumenex mpemaoxen- 
xpi OPIP3C npesomerpuyueckuit cnocoé KOHTPOAA Ha- 
Tpy3k4¥ Ha cerMeHTb! noAnATHHKa {VI. 49]. Dror cnocob, 
Kak M OOJbUMHCTBO pyTux, MCTOMb3yeT eopmalluio 
oMopHbix Tapesiox. Ero oTauuue oT Apyrax cnocodos 3a- 
kmoyacTcA B TOM, 4TO perucrpalua AepopMainH mpons- 
BOAHTCA He STeKTPHYeCCKHM HAM MeXaHHyeckuM, a TW Apas- 
-TH4¥eCKHM NyTem. 

Kpyrozas BeirouKxa onopuo TapeaKu sanoaunetca mac- 
4IOM H Yepes CReEpMeHHe COeLMHAeTCA C Mb@30MeTPOM, Tak- 
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we 3alloaHeHHbim Macaom. Tlomoctb onopHo TapeaKu Ha- 
XOTHICH MOA AaBieHuem cTomGa Macaa, 3aauTOrO B Ibes0- 
metp (puc. 10-6). Tipu narpyaenuu cermMeHTa onopHaa 
Tapeaka MpornGactca, OObeM MoNOCTH yMeHbIlaeTeA, Mac- 
Jo BbITecHAecTCA B MbesoMeTputeckyro Tpyoxy. Uro6sr mpea- 
OTBPaTHTb MpOTeuKH MaCJIa B 3430p M@KIY HIKE To- 
BEDXHOCTbIO CefMCHTa H TapeTKOM, MpOUsBOLUTCA TIPpHTApKa 
HX IlOBepxHocrelt. 

SapucuMocTh H3MeHeHHaA O6beMa .KPyTOBOH BHITOUKH 
TapelKU OT Harpy3ku, MpHso*KeHHoOH K cermenTy, OausKa 
kK JuHelinoh, JIMub Ipa MadbIX Harpy3KaX eCTb OTKO- 


Puc. 10-6. Tlbesomerpnuecknit croco6 KOHTponA HarpysKH a cerMeHTot 
nojmatHuxa, 
@—cersent ne warpyxen; 6—cernent narpyxer. 


HeHHe OT AMHeHHOH 3aBucuMoctTu. UyserauteabHocth cno- 
co6a pbicoKa. Tak, aa arperara Iassuupcxo TOC 
Mp OnycKaNuH poTopa Ha CerMeHTbI U3 KpyrOBOl BBI- 
TOUKH OMOPHO TapevikH BEITeCHAeTCA OObEM Macaa OKOTO 
10—15 cm’, Tipu creknaHHux rpyOKax c BHYTpeHwHuM 
AMamerpom 9,3 MM H3MeHeHHe BbICOTEI CTom6a Macvia CcO- 
crapuao 150—220 mm. Uyscrautesbuocrh MoxKeT ObITS NO- 
BLIMEH a, CCH MpuMeHHTh TpyOKM C MeHbIIMM BHYTPeHHUM 
AvaMe7TpOM. 

Tipeamymecrsom storo enoco6a KoHTposa Harpy3Ku Ha 
CePMEHTbI MO WATHHKAa mepex ApyrumMu — orcytTcTaue Ka- 
KHX-1M60 MeXaHuuecKHX 9/1eMeHTOR (ppruaros w mp.), a 
TakKe efo mpoctora. 

Hegoctatkom spnsetea caoxHocTs o6ecneuenna repme- 
THYHOCTH KPyFOBLx NoOcTell B ONOPHHX TaperKax. Llene- 
CoOOpasHo M3TOTaBMBATh ONOpuBle TapeNKH ¢ saMKHYyTOH 
BHYTPeHHeH MOTOcThIO, OOEM KOTOPOH MeuAeTcA Cc UsMeHE- 
HHem AedopMauuy onopHoli Taperxu. B arom cayuae oTma- 
AaeT NeOOXOAMMOCTS B IIPHTHPKe B3AHMOMpHAeralowux To- 
Bepxuocteit onopHo# Tapeaku “ cermenta. OnpITHBI KOMI- 
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JKT TaKHX ONOPHLIX TapetoK c 3amkuyTO! pHyTpesHeit 
TLOMOCTLIO 6b H3roTOBMeH Ha 3aBOte AIA TlasapunpeKon 
TOC nm nokasaa xopomme skclyatalluoHHbe KayecTBa. 


10-5, CTOCOBbI KOHTPOJIS HATPYSKM HA CEFMEHTEI 
ABYXPAQHBIX NOANATHAKOB 


B asyxpaRubix TOANATHHKAX NOKHO ‘6niTb oGecnedexO 
pasHoMcpuoe pacnpexenenue HarpysKH MeKY Mapamu 
cerMeHTOR HW TIpabubHoe pacnpesetenue Harpy3kH MOKIY 
BHYTPeRHYMM M HapyoKHBIMM ceTMeHTaMM Kako Tapbl. 
Pacnperenenve Harpy3KU MexKLy HapyXHBIM H BHyTPeH- 
HMM CefMeHTaMy Kak OH Mapbt WpoucxOLAT aBTOMaTHYeCKH 
no mpasuay pruara I poaa. Ecau cooTnowlenve AwH Med 
OanaHcupos HM NAoUlagell BAYTPeHuero HM Hapy2kHoro Cer- 
MCHTOB y BCeX Map CeMMEHTOR OMMHAKOBO, TO COOTHOMEHHE 
Harpy30K Me} Ay HapyKHbiIM u BHYTpeHHHM CerMcHTaMit 


Ta6auna 10-2 
Ha2py3kt na ceemenmol OsyxpAOHuUX nodnAmHUKOE 


Hauwenonanne TIC 
Hoxasareay Boaxexam wve-| Honocu- | Bepxitecaup~ 
aa B. Hi. GupeKaa ean 
vr 
Bee poropa arperara, MH. 14,00 7,80 7,50 
Uneno wap cerMeHTOB.. . + + + pi 24 24 
Herpysaa, oT Reca poTopa arpe- 
rata, MH: ‘ 
Ha napy CerMeHTOB . . « 0,70 0,325 0,31 
Ha HapyxHBIi cermewT. . 0,41 0,175 0, 165 
Ha BHyTpewHHi cerMeHT . . 0,29 0,15 0, 145, 
CoorHoienwe sarpyskH Ha Ha- 
ra ee a NE Ga 112 


xaxnoh naps 6yzer oxnaKossiM. HapyxxHble CerMeHTet 
Hecyt O6abmMyio Harpysky, Tak Kak HX muoulagn Soule, 
uem M10MlaM BHYTPCHHUX CeMeHTOB. 

B ta6a. 10-2 npupexens Aanrbie 10 ABYXPAAHbIM TOn- 
MATHHKAM. 

OOpuHO pactipemeaeuue HarpysKH MexAy Wapamu cer- 
MeHTOB ABYXPAIHLIX TOANATHWKOB NpouswomMTcA TO 2e- 
opMaluy oOpHDIX TapewOK HapyaHoro pana OMHHM H3 
/pacCMOTPCHHDIX BHIEe cnoco6os. IIpa stom cpaBHuBaloTca 
HaPpy3KH TOJbKO Hapy2KHbIX CeTMeHTOB. 
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Taxol cnocoé KOHTpoa péryHpoBkH HarpysKH nMeet 
caemyioitue HEMOcTaTKU: 

a) YYBCTBHTCAbHOCTb ero HeocTaTOuHaA, TAK Kak Ha- 
Tpy3ka Ha OMH.HapyRHBI CerMeHT OT BeCa PoTOpa cpaB- 
HUTeAbHO HeBeHKa, a TapeAKH UMEIOT ZOCTATOWHO BBICO- 
KylO 2KecTKOcTb. B pesyabrate OTKMOHeHKe CTPeJKM MHAH- 
KaTopa (pH McHoub3s0BaHuM OObIYHOrTO ANAMKATOpHOTO 
croco6a KOHTpows) oxasbIBaeTca oveHD Magbim. Jan nox- 
marHuka arperata Honocw6upexoh TOC narpysKa oT Beca 
poTopa Ha omHH wapyncaBIt cerment cocrasyser 175 xH, 
a OTKoHeHve CTpeMKN UNAMKaTCpa Beero 5-6 nenennit; 

6) oTcyreTByeT yueT Harpy3KH Ha ‘BHYTpeHHNe CerMeH- 
tb. IIpa HempaBusbHOM COOTHOMeHHH Ney OanaHcupos, Ha 
OTACMbHBIX Tapax CefMeHTOB MOryT OKa3aTbcA Meperpy- 
OKCHHBIMH BHYTPCHNMe CerMeHTbI ApH OAHHaKOBOH sarpy3- 
Ke Hapykubix. Tak, pH uchbITat4M NowMATHWKA arperaTa 
Bouxexon TOC umenn B. VY. Jlenuna Obim0 oOnapyxKeHO, 
TO Ha HEKOTOPHIX Mapax CerMeHTOB Harpy3KH Ha BHYyTpeH- 
HHe H HapyXKHble CePMCHTbL OLHHAKOBLI, YTO MOXKET ‘OLITb 
OObACHEHO HeNpaBYAbHOH ycTaHOBKOH Aaa ner Oanancu- 
pos tipH montaxe, B pesyabrate oKagauocb, 1TO BuyTpeH- 
Hue CerMeHTBI Neperpyxenbi '8 1,5 pasa, a TouNocTh pery- 
wupoRKM HexocTaTouHa (cM. ra. 5). 

YaurTbipaa paccmorpenuble Bbiile ocobexHocTH pa6oTb 
ABYXPALHEIX WOANATHHKOB, UeNecooOpasno pacnpeqetenue 
Harpy3kH Me@KAY CerMeHTaMd MPOHSBOAHTb 0 . CyM- 
MapHoll Harpy3ke Ha Mapy cermenTos. Taxof cnoco6 Opin 
UpegAmowKeH H OCyIecTBIeH Ha NOANATHHKe OANOTO arpera- 
Ta Bonaxcxol TOC umean B. UY. Jlexuna [JI. 16]. Harpys- 
Ka Ha Ppa3qHYHble Mapbl CerMeuTOB CpaBHuBaeTCA NO JIpO- 
ru6y Gasancupop (puc. 
10-7). [Jaa storo k KazkKyO- 
my Oanaucupy / c puyTpen- 
Heli CTOpOHK MpuBapHBaeT- 
ca pptar 2, Bons 6oKo- 
Bol rpauH GalaHcupa on 
BEIBOAHTCA K erO HapyKHOHt 
cropoxe. Ha mepeanem KOH- 
me pbiyara 2 kpenutcs 
o6olima c WHAMKaTOpoM 3. 
HoxxKa uugukaTopa ynupa- 


eTcd B UH@OBanHY! I10- a 
au y Puce. 10-7. Cxema xontpoaa narpys- 


BepXHOCTs yrowKka 4, KO- fy ya cernentel ABYXpsAHOTO TOA- 
Toppii Kpenutca K nepez- narHnKa no mporwOy Ganaicupa. 
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nev yacti Gatancupa. B npuniume 370 ycrpoiicrso pa- 
OoTaer Tak ¥%€, Kak HHJMKaTOpHoe ycrpolicTBO c KOvb- 
YOM AIM KOHTPOJA peryHpOBKH HarpysKkM Ha cerMen- 
Tbl moO AepopMauHH onopHol rapeaKku, Tlog aelictbHem 
warpy3ku Oanaycup mporuGaercs. Ero pnyrpesduuli wu ua- 
PyxkKHbI Kpam Wty BHM3, Nepequuh Kpaf pwuara c MHnH- 
KaTOpOM CMellaecTCA KBePXy, a YTOAOK, B KOTOPHI ynepT 
HHAUKAaTOp, — KHu3y. B pesysbTaTe sTorO MpoucxoLUT u3- 
MeHeHHe MOKasaHHit UNAMXaTOpa. 

laa nogzuatuuka arperata Boaxcxo TOC umexn 
B. H. Jlenuua pu narpyske na Ganancup 0,90 MH (npu 
16 Mapax CermMeHTOB) OTKOHeHHe NokasaHM MHANKaTOPA 
B cpeaHem coctazuser 1 mm. Takum o6pasom, uyBcrBH- 
TC@MbHOCTS ClocoGa OUeHb BbICOKA. 

Tpyauocth IIpH MpHMeneHuM 9Toro cnocoba mpenzcras- 
ager Tapuposka Oaaancupos. Ha Boaxcxoli TOC umenn 
B, YW. Jleuuna aua rapuposKn ‘Opin coOpan cneunaapypiit 
cTeH, HMHTHPOBAaBIIMH CeKNHIO TOAMATHHKA: CeKILMA OCHO- 
Baha (cTOda) NOANATHEKAa, ONopa OasaHcupa, OopHEe 
TapejKky, cermenTbi. CaapHad manta c wm poBaHHo mo- 
BEPXHOCTbIO 3aMeHAAa WHCK NoanaATHHKa. HarpysKa co3qa- 
Baiacb ABYMA THApaBIMYeCKHMU JOMKpaTaMH, yWlepTsiMn 
8 OeTOHHDIM CBOX HB TaNTy. 

Kaxkabiit OalaHcup C MpHBapeHHEIM K HeMYy pbluaroM 
uooyepexHO yCTanaBIMBasicH Ha cTeHfe, COOHpadach BCH 
cxeMa H3M€PSHMA HM IPOKSBOAHIaCh TapHpOBKa: Co3laBa- 
Jiacb Harpyska Ha 6anancup or 0 go 1,1 MH crynenamn 
uepes Kaxrpie 0,10 MH. IIpu c6opxe neo6xomumo caieAHTb 
3a IipaBHJIbHOCTbIO COOTHOMCHHA Ned pbiuaros OanaHcupa 
H TOUNOCTHIO COOPKU UsMepuTeAbHOH CxeMBI. 

Tlocne TapHpoBKH G6anaHcuph BHOBb ycTaHaBaMBasmnch 
Ha CBOH MeCTa B NOAMATHHKe HM TpPOUSBOAHAaCh PeryaHpoB- 
Ka Harpy3ku Ha cerMenThi. [Ipouecc perysiuposku ToT 2Ke, 
NTO H Tip wuO6OM Apyrom cnocobe, OlucaHHOM BbIle. 

IIpu HecKOAbKAX Mosbemax UH ONyCKaHHAX poTopa Mo- 
Ka3aHUA UHAWKATOPOR OTMMYAIOTCA He Ooee veM Ha Ba 
AeuweHwsa, T. e. Ha 2% nomHok Harpy3Ku. Sto u onpesxeanerT 
BOSMOMHYIO TOYNOCTS peryJMPOBKH Harpy3kH LaHubIM CHo- 
co6om 2%. Ontiako TOUHOCTD peryMHPOBKH HarpyskH 3aBH- 
CHT B OCHOBHOM OT Toro, HACKOADKO TomyyeiHbie Tapupo- 
ROUHbIe KPHBbIe COOTBeTCTBYIOT AelicrBHTembHOcTH. CyM- 
MapHas MorpelHocTh cKatbBaeTCH H3 MOrpelHOCTH TapH- 
POBKH, a TakKKe H3 Morpeuioctet, KOTOpBIe BO3HUKAIOT 
HpH pasOopke u3MepuTembHOH CxeMbI Ha cTeHAe u cOopKe 
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ee Ha HoqnaTHAKe. B wesOM TOYHOCTh sTorO cocoba KOHT- 
Poa PeryHpoBKH Harpy3Ku4 Ha CerMeHTH c yyeTOM MO- 
TpeulHoctelt TapHpoBKU MOKeT ObITh UPUHATA paBHOH 10% 
(£5%). Ha Bomxexot TOC umenu B. V1. Jlenuza nox6un- 
ka 10 Mporu6y Gaxaucupon Obina cxenana B TeyeHHe on. 
HOH CMeHbI 3a CeMb TOXbeMOB H ONycKaxuit poropa. Pas- 
HHIA 3arpy3KH cerMeHTOB MO TIOYUeHHRIM TapHpopKam 
cocTapuata +3%. 

Ecaw HeB03MOxKHO cOsqaTb cTeHa Aa TapHpoBKu 6a- 
WaHCHPOB, TO MOXKHO OCyIecTBHTb KOCBeHHYIO TapHpoBKy 
UX, HaMpuMep, TeH30MeTpHYecKUM cnOocOGom mo Aeopma- 
MH BCex ONOPHLIX Tapetox. Ha onopuple taperku (BHyT- 
PeHHHe M Hapy*Hble) HakaenBaloT TeH30MeTPHI,; TapenKkH 
TapupyioT Ha Mpecce H NpousBoxaT noAGUBKy TeHsoMeTpH- 
4eCKHM Ciloco6oM. IIo NokasaHuAM HIDHKATOpOR B Cxeme 
nox6usxu To MpornGy Gatavcupa ollpexeasior Tapxposoy- 
Hble KOO PNUNEHTH, KOTOPHIMH B jaJibHeiieM MOxKHO 
NoOMb30BaTbCA MpH NOAGUBKe oO mporM6y Ganancupa. Tou- 
HOCTL NOAGUBKH MPH KOcBeHHOH TapuposKe GyseT, KOHEUHO, 
HnKe. 


10-6. KOHTPOJtb HAIPY3KK HA CETMEHTE! MOANATHKKOB 
C TMAPABSIMYECKOK ONOPOK 


B noqnatawKkax Ha ragpassmieckolt onope Taxxe Tpe- 
6yeTcx mpousRoquTh nepHozHuecKy10 MpoBepky H peryau- 
POBKy BEICOTHOTO TowoxwKenuA yupyrux Kamep. Hecmorps 
Ha aBTOMaTHYeCcKoe BbIpPaBHUBaHHe Harpy3kW Mexy cer- 
MeHTaMH, yY STHX MlOANATHHKOB MOTyT OKagaTBCA Neperpy- 
XKCHHEIMH HIM HeLOPPy2KeHUbIMH OTAEAbHIe CerMenTHI H3-3a 
pasaM4HOH KecrKocTH ynpyrux KaMep. 

B moqnaTaukax wa THApaBawyeckux onopax mperyemor- 
PeHo saBo_ckoe AHANKATOpHOe ycrpolicrso Ana perysu- 
POBKH BbICOTHOTO NOJOKEHHA YIPYTHX KaMep, cxeMaTHYe- 
KH NoKasaHHoe Ha pue. 10-8, PeryaupoBka mponsponurca 
oOntuHbIM cnoco6om. TIpx noguatom na TOpMO3ax poTope 
YCTaHaBIUBAWT HYIH HHAMKATOPOB, 3aTeM POTOP ONycKalwT 
Ha CePMeHTbl H CHHMAIOT NOKasaHuA HUAWKATOPOB. Vy TeX 
yupyrux ‘KamMep, Ha KOTOPbIX WHIMKATOpbLl WOKasbIpaloT 
HawOonbmee CxKaTHe, ONODHE Gort cnemyeT BBepHyTD, 
T. €. ONYCTHTh CefMeHT; Y TeX yMPyrax KaMmep, Tae MHAH- 
KATOPbI HOKa3bIBAalOT PAacTAKeHHe, YIOPHBI Oot cnexyer 
BIBCPHYTb, T. €. TOAHATS cerMeuT. Ilo aHHbIM HCrBTAHHHt 
pee al a e AOQWKHA Obit He HUKe 0,2 mM 
(eM. Tu. 4). 
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Puc. 10-8. Huguxaropioe yerpoiicrso man perysmpoBKu BbicorHoro 
nowoKeHHA YHPYTHX KaMep. 


10-7, BIIMSIHME COCTOAHMA AETANEH NOAMATHHKA 
HA TOYHOCTb PETYIIMPOBKM HATPYSKH 


Ocvosuile cmoco6bl KOHTPOA peryMpoBKH Harpy3Ku 
Ha C€rMeHTH NOMMATHHKA CBASAHbI C UsMepeHHeM jedopma- 
wait onopHbix Tapemox. [lostomy Ha pesysbTaTax TapHpoB- 
KH H TMOMGHBKH CKagblBaeTCA COCTOHHMe CaMMX OMOPHbIX 
TapelOK — B MepBylo Ovepend MocKocrel KoubUeBbIx Gyp- 
THKOB, Ha KOTOpbIe onMpalorca CerMeHTbl. Onpit MoKasbi- 
BaeT, YTO pH TWIOXOM COCTOAHHM TOBCpxHocTell SypTHKOB 
(HammuMn pHcoK, sa6OHN, SANWKEHHLIX YUACTKOB Hi T. a.) 
TapHPOBOYHbIC 3aBHCHMOCTH MOMY4alOTCA HeJIMHeEHHBIMH, 
oco6eHHO B HauasIbHo wacTH. VYnorna OTKJOHEHHE M0Ka- 
ganuii mpuOopa, perucTpupyloulero Leopmaumio onopHolt 
TapeIKU, MPOHCXOLHT B 30HE MaJIbIX Harpy3s0K cHadada 
B OLHY CTOPOHY, 4 IPH LambHeliem yBCMHYeHHH Harpyski 
B Apyrylo. Iro BHOCHT HeOMpemeeHHOCTh B PesyAbTATbI Ta- 
PHPOBKH H PeryJMpOBKM HarpyskH WM yBeaHYMBacT M0- 
rpeutHOcT. 

Tlosromy mepex TapHPOBKOH OMOPHbIX Tapeviok HM pery- 
JIMpOBKO Harpy3KH CeLYeT OCMOTPeTb MOBEPXHOCTH OTOP- 
HBIX 6ypruKoB Ha TapeiKax, a TakKKe THIVIbHbIe TOBePXHO- 
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CTH CCPMCHTOB, COMpAraeMble C Oyprukamn. Ucnpapnenue 
cOCTOAHKA nloBepxHocTen ONOPHBbIX TapesIOK MORKeT 6bITbh 
OCTHTHYTO HX MpoTouKoi Ha ToKapHom crTaHKe. Ha 
puc. 10-9 MpuBeteHbl pesyAbTaTbl TapHPOBKH OMOpHOH Ta- 
Pe@IKH HHJWKATOPHEIM ciocoGoM ¢ KOJAbNOM AO H MocHe 
mpotrouky 6ypTuKa Ha 0,2 mM. [Iporouka sHayHTebHO yaryd- 
WMJla TapHpOBOUHylO 3aBHCHMOCTb, cAemaB ee AMHeHHOM, 
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Pre. 10-9. TapupoBornbie KPHBbIe OMOPHOM TaperKU NOANATHAKA MO B 
Rocae mporoeKH 6ypTuKa. 


TeHsOMeTpUNECKHA cHocos; 6 —pRINAKHO-HNAMKaTOpUBIe cioCOdE: f —n0 
upordGy onopxofl Tapemxa c KoByoM; I! — 10 mpornGy omopHok Taperxu oTKO- 
cutenbio cermexta; 1— 70 mporosKy; 2 H 3—nocae npoTouKn, 


4TO NOSBOAACT NOMSOBAThCA HE KPHBOH, a TAapHpOBOWHEIM 
Kosuiuentom, 

Coctosune mpepxHoctelt OypTHKOB OMOpHEIX TapemoK 
cKasbipaetes Wa m060oM cnoco6e KoNTpOma Harpy3KH Ha 
C@rMeHTHI, eCJIH TOJIbKO OH OCHOBAH Ha M3MePpeHHH me(pop- 
Malia OnopHBIX ‘TapesoK. Iro xopomo BuLHO H3 puc. 10-5. 
Ha KOTOPOM NOKa3aHbl TapHPOBOYHLIe saBHCMMOCTH OTIOp- 
HbIX TAPC/OK, HOAYYeHHBIe TPeMA PasTH4HbIMH CHOcOOaMH. 
Y rapeaxu 16 coctonuve OypTHKOB OblO HeEMOCTATOUHO XO- 
POMHM H ee TaPHPOBOWHAA KPMBas MMeeT HevIMHeHHBI xa- 
pakTep B HawvambHol YacTH saBHCHMOCTell, MOMyYeHHbIX 
BCeMH cHOcoOaMH, CHJIbHee BCerO HCKaKeHHe MpOABIAeTCA 
Ip HawGosee pacnpoctpadeHHOM MHAMKaTOpHOM crtocobe 
no nporuGy onopxol tapetku oTHocHTeaDHO cermenta. Tak, 
no Harpysku 0,15 MH (r. ec. 0 yerBepta nomHof HarpyskH 
or neca poTopa) NoKasanns HUHKaTOpa ObWIM ake OTPH- 
waTeabuble (cm. pc. 10-5). 


213 


Tounocrb peryHpOBKH Harpy3Ku Ha cerMeHTB WONAT- 
HWKa 3aBHCHT TakK%Ke H OT COCTOAHMA MOBepXxHOcrei LeTa- 
‘eli, CONPSKEHHHIX C OMOpHOH TaperKOl: ThINbHOK oBepx- 
HOCTH CerMeHTa HM CibepHuecKO NOBepXHOCTH FOMOBKH OTOp- 
Horo Govlta. Tapuposky BCex ONOpHbIX TapeNoK ua MIpecce 
TpOMsBOLAT C OMHHM CerMCHTOM, ¢ OANHM OHOpHBIM Gom- 
TOM, COCTOMHHe KOTOPLIX iepem TAapHpoBKOlt mpoBepseTcA 
H oOsI4dNO ABAKeTcH XOpomMM. Ilocme ycTaHOBKU OMOPHbIX 
TapeaoK Ha CBOM MecTa B MOMNATHHKe KaykKNad H3 HHX CO- 
TIparaetca yoke CO CBOHM CefMeHTOM H CBOHM ONOPHbIM Oo.- 
tom. Eca cocrosiue conpsraembix c TapeKOH moBepXHo- 
creit 9THX AeTatel OTAMYAeTCA OT TeX, YTO HMCMHCh MPH 
TapHpoBKe Ha mpecce, TO TOHHOCTh NOAOUBKH pe3KO yxyA- 
maetca, Tak KaK TapHpOBO¥HbIe SaBHCHMOCTH yxKe He 
GynyT cooTBeTCTBOBATS HelicTBUTeAbHbIM, TloyTOMy KpoMe 
TilatesbHOrO MPOBEeHHA TapHPOBKH TpeOyetca OGecreye- 
HH XOPOMWero COCTOAKHs Kak CaMHX ONOpHbIX TapesOK, TaK 
HM TbWIbHbIX MOBepxHOcTe BCeX CermeHTOB Hu cdepHyecKAx 
TloBepxuocTell BCeX ONOpHbIX 6osTOB. 

Kak 6b10 moKasaHO B Mpesbigyuieli rape, aa Kpyi- 
HBIX MOAMATHUKOB HMeeTCA OMpeweeHHa 3aBHCHMOCTb 
nysecaimu Karpy3KH Ha CerMeHTHI OT HepOBHOCTell sepKadb- 
Hoi mopepxnocTn HucKa. Ilo samepam Ha pawe NOmnATHH- 
KOB Ha JKeCTKHX BHHTOBBIX OJ1OpaX KPYNHbIX arperaToB 
TMOsy4eHO, ITO HepoBHOcTD sepKasa, paBHad 0,1 MM, BbISBI- 
Baer lysbcauuio ycusmit Ha cermentax 0,10 MH (cM. ra. 8). 

Perynupopka Harpy3kH Ha CerMCHTbl TIOOLIM M3 BbIIIe- 
PACCMOTPeHBEIX CIOCOGOB MpOHSsBOMUTCA, MCXOAH M3 Npem- 
MONOKHUA HACabHOH POBHOCTH sepKaubHOl MoBepxHocTH 
mucka. Ha camom ese, Kak MOKasau OMbIT, pasMep HepoB- 
HoctTel CocraBIAeT NAA OONbUIHUCTBA MOANATHUKOB Kpyn- 
HbIxX rHmpoarperatos 0,05—0,08 MM, a B HeKOTOpBIX cay- 
yaax H Ooabue. B mpouecce peryauposku Harpy3KH Ha 
CerMeHTbI, KOTOPas! TIPOHSBOAMTCA TPH OAHOM YTIOBOM T10- 
NOKeHwun ANCKa, MOCTUraeTCA PpaBHOMepHaA 3arpy3Ka BCeX 
CerMeHTOB, He3aBHCHMO OT TOrO, HAXOZATCA IH OHH B TIpO- 
iecce peryIMpOBKH NOs, BAICTYHOM HIM NOX BNaMMHOH Ha 
3epkKase. ¥ 

Tlocne mycka arperaTa TOT CerMeHT, KOTOPbIit HaXxo- 
AMAA NOL caMO TTyYOOKON BlaqMHOl Ha sepKavle, OKa%KeT- 
CA HawOoNee HarpyKeHHbIM, Tak Kak KpoMe CtaTH4ccKOH 
cocTaBasnloleli Harpy3KM Ha Hero 6yAer AONOANHTebHO 
AeiCTBOBaTh AWHaMMYeCKaM COCTaBAMIONIaA Harpy3KH pH 
TIpOxO*K AeCHHH Had, HHM HanOoupimiero BbICTyMa Ha sepkase 
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Tor xe CerMeHT, KOTOpbIit IpH perytHpoBKEe Haxonuses Hof 
BBICTYNOM Ha 3epKauJe, pH paOore arperara OKaxeTCA Ha- 
uMeHee HarpyXeHHbIM, TaK Kak OH Oymér pasrpyxKatTEca 
IpH NMpOXo*wKeHHH Haq HUM BUaHHBI Ha sepKaJbHOM no- 
BepxHocrH mucka. Han6onpmaa pasHuna 3arpyaKu cermen- 
TOB OyAeT COOTBETCTBOBATH NYJIbCaLLHH OT HEPOBHOCTH 3ep- 
KaJbHOH NOBEPXHOCTH AHCKa. 

Paccmorpum KonKpeTabti mpumep. Ilycrb y noxnaTrauxa 
Ha BHHTOBbIX OMOpaX, HMEIOWLeErO BOCEMb CePMeHTOB, He- 
POBHOCTh 3epKaAbHO NoBepXHOCTH AMCKAa cocTaBs«AeT 
0,08 mm (puc. 10-10). Taxaa 
HeEPOBHOCTb BbI3bIBaeT npr 
BpalileHHH poTOopa, Kak yKasa- 908) 


Pasbepmra 
0. Go 180 270 360° 


HO BbIMe, Mymbcammio ycn- um|e 
aui_ua cermesti 80 KH. G04 
Tpeaznosoxum, uo mpH 0 
TOM MONOKeHUM MHCKa OTHO- T(2[s[o[slel7le 


CHT@JIbHO CerM@CHTOB, KOTOpOe 
us06paxeno Ha prc. 10-10, 
MIpOH3BeqeHO cTporo paBHO- 
MepHoe pacnpemenenve Ha- 
Tpy3ku Ha cermentol. [lycrb Harpy3ka Ha Kak bth CerMeHT cO- 
crapaser 0,5 MH, Tipu Bpaulenun potopa HarpysKa Ha cer- 

KoTOpbii pH peryJMpOBKe HaxoMHdca Mom Ha- 


Homepa _ceemenmob 


Puc. 10-10. Tpoduap sepaav- 
HOH NOBEPXHOCTH AUCKa. 


MCHT ov, 
nOoubUIchH BHagMHO Ha sepKaJbHOl NOBepXHOCTH MUCKa 
6yzer usMenaATEen or 0,5 MH (B Moment mpoxoxjenna Hal 
HMM HanOouburel Buaguuet) no 0,58 MH (3 Moment mpo- 
XOMKMEHHA Hat HUM HaHOoubuIero BHcTyna). Cpeaqnan ua- 
rpyska Ha Hero coctaput 0,54 MH. Harpysxa na cermenr 3, 
KOTOPbIM MPH peryMpOBKe HaxoOAMNCH nom Hau6onuuM 
BBICTYNOM 3epKada MATH, OykeT usMeHATDCA OT 0,5 m0 
0,42 MH (npu mpoxoxfenuu Ha HHMM HaNOoADUel Bna- 
aeea ie ane Cpequaa Harpyska Ha cerment 3 6yneT 

TakuM OOpa3soM, cerMeHT, Haxo_uBUtulica mpu peryalt- 
PoBke NOX BMaMHOl, OKasbIBAeTCH HanGouee Harpy2KeH- 
HDIM, a CerMeHT, HaXOAHBUIMiich NOX BbICTyTIOM— HauMe- 
Hee Harpy2KcHHbIM. PagHuila B HX 3arpy3ke cocTaBAAeT 
80 KH, vr. ec. pabna ayjbcanun or HepOBHOCTH 3epKasa. 
Bee xpyrue cermentbi HaxoysiTca B pOMExKYTOYHOM Tovio- 
xeHHH. Hanpumep, warpyska Ha cerment 6 uaMeHAetca OT 
0,48 MH (korga Ham HM Mpoxo_uT HanOonbulas BramH- 
Ha) 20 0,56 MH (xoraa tax Ham npoxonuT van6ompmatt 
Beictyn). Cpemuaad warpyska cermenta 5 6yaer 0,52 MH, 
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a nyabpeanua narpysku 80 KH. B ta6a. 10-3 yxasannt sHa- 
ueHHS Harpy30K Ha Ka nprit cerMecHT MOANATHHKA QA pac- 

cMaTpHBaemOro Cy4aA. 
CueqopaTeabHo, Make mpH a6comoTHo paBHOMepHOM 
Ts pactipeneneHuu Harpys3kH Ha CerMeHTH NOAMATHAKa UpH pe- 
e | TYIHPOBKe, B Mpolecce paborbl arperaTa BO3HHKaer He- 
eo PaBHOMEPHOCTh 3arpy3KH CerMeHTOB, BbISBAaHHAH HEePOB- 
HOCTbIO 3epKaJbHOH nosepxHocru Aucka, Jaa KpyTHBIx 
OMHOPAANHIX TOAMATHUKOB Ha XKECTKO BHNTOBOH onope, 
Kak IpaBusl0, MMCIOMUX HePOBHOCTh 3epKaMbHOH MOBepx- 
HocTH fucka 0,05—0,08 MM, 9Ta RonomHuTenbHaa Harpy3- 
4 ia ka coctaBaxer 0,06—0,08 MH. [lia nognatanKos arpera- 
) vos Bparcxoli u Bonxscxoh TOC umenn XXII cpesya 
5 KIICC, umerommx Harpysky Ha o=mH cerMeHT OT Beca poTO- 
pa 0,070 MH, ora nepabnomMepHocth BHOCHT AONOHHTeb- 
Hylo NorpemmmocTh B Hom6uBKy 5—11%, a La NOAMATHHKOB 
arperatos J[vemporgepxuucKol u BorkuxcKolt TSC, ume- 
j JOILHX Harpy3ky Ha OLN cerMeHT oT Beca poropa 0,40— 
a MH, suocurca morpemuocrs B mof6mBky, pasHaa 11— 

sine rf = 18%. 

Yka3sannol HepaBHOMepHOCTH B 3arpy3Ke CerMeHTOB 
MOXKHO us6eKAaTb COOTBETCTBYIOLeH KOPPeKTHPOBKOI BIIpO- 
yecce peryuposku. Jaa storo HeOOXOMUMO sHaTb Npopurb 
SePKAJIbHOH NOBEPXHOCTH J\MCKa H 3aBHCHMOCTb MyJIbcalWH 
g | ycuiuii Ha CerMeHTB! OT HeEPOBHOCTH sepKawbHOL noBepx- 
3 . Hocrm qucka. IIpobuab verko onpemernerca myrem mpo- 

KPYTKH poropa arperata Ha cermeHTax, CMasaHHLIx caJOM, 
¢ 3aMepaMH 6ueHHa sepKala NATH NO HHAHKaTOpaM HIM 
cneWHaJbHbIM JaATYHKAaM, KaK YKa3aHO B IV. 8. 3apucumocte 
%*e TiyseCalMM ycnnMi Ha cermMeHTax OT HepoBHocTH 3ep- 
KabHOH TOBEPXHOCTH ANCKa Ms ODHOPARAEIX NOAMATHH- 
KOB Ha 2KeCTKOH BHHTOBOH onope: 0,01 MM GueHHA 3epKaaa 
coorBeteTeyer iyibpeanun ycevsuli 10 KH (pH aunelinol 
3aBHCHMOCTA MexK)LY STHMH BCAHYHHAMH) . 

PaccmorpuM, Kak jlOxKeH MpOMCXOLNTb Npowecc pe- 
TYJMPOBKU HarpyskH AAA MOMMATHHKA, Mpouab sepKasb- 
HO NOBepXHOCTH {\McKa KOTOpOrO H306paxeH Ha puc. 10-10. 

Tlockoulbky cerMeHTbI, KOTOpble Ip peryHpoBke HaxOmsAT- 
ca TOR HauGombileh BIAMMHOH Ha sepKaae, Mpn paboTe oKa- 
SbIBalOTCA MeperpyKeCHNLIMH, HX culemyeT HeOrpysuTb na 
SH@YeHHe NOAOBMHEI NyAbCalMH, BbIsEIBAcMOli OueHHeM 3ep- 
Kala, a CefMeHTHI, KOTOPble HaXOLMINCh NOL HAMOONBIIAMH 

i BBICTYMaMH Ha 3epKade,— leperpy3uTb Ha TO 2%Ke 3HaueHHe. 
Tax, cerment 5 nouoKeH OuiTh HarpykeH ve no 0,50 MH, 
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a no 0,50—0,04=0,46 MH. Torma mp pa6ore arperata on 
Oyner 3arpyaatocs or 0,46 no 0,54 MH u cpenuaa Harpys- 
Ka Ha Hero coctaBuT 0,50 MH. Cerment 3 qouken ObiTb Ha- 
rpyaen to 0,54 MH. Torna mpu pa6ote arperara narpysKa 
Ha Hero Gyaet usmeHateca oT 0,54 20 0,46 MH, a cpenuasa 
Harpyska coctapnt 0,50 MH, 

CoornereTsyioWlue KOppeKTHBE AOMKUBI Obit BHECeHbI 
MB Harpysky Apyrux cermentos. Hanpumep, cerment 6 
ToWKeH Obirh HarpyxKeH Ho 0,48 MH. Torna mpu padore ero 
Harpyska Oyaer usmenatoca or 0,46 20 0,54 MH mpx cpea- 
Heli narpyske 0,50 MH. Pesyabtatbl peryaHpoBkH c¢ yue- 
TOM Mpobuaa 3epKata mpe_craBnenbl B UMAKHeH YacTH 
ra6a. 10-3. 

Takum o6pa30M, IPH MpoBexeHHH peryMpoBKH Harpy3- 
KW Ha CefMCHTb! Ha HeHOLBHAXHOM arperate 3apaee co3- 
Waerch HepaBHOMepHOCTh garpysku CerMeHTOS, yUHTLIBAI0- 
Wad poate sepKarbuol noBepxnocrn mucKa. B pesy.tb- 
Tate Ha pa6oraioulem arperate Bce CemMeHTbl OKasblBaloTCca 
3arpyKeHHbIMH PaBHOMepHO. 

Bonee pagukanbupim croco6om ycTpaneHua OMOaHH- 
TembHOl NorpemHocTH B sarpyake CefMeHTOB OT HeEPOBHOCTH 
3epKabHOH NOBePXHOCTH WHuCKa AB/IAeTCA ycCTpaHeHHe Ca- 
Moii HepoBHOocTH. CnocoObl KOHTposA u ycTpaHeHHaA HepoB- 
HOCTH BepKasbHOH MOBepXHOCTH AucKa w3HOKeHb! B Ta. 8. 

Kak oTMeyasocb, A ABYXPAMWSIX NOMMATHUKOB HW TOR- 
HATHUKOB HA PUpaBAUYECKO! ONOPe HEpOBHOCTD 3epKavIb- 
Holi TOBepXHOCTH WHCKa CKasbiBaeTCA Ha 3arpyske cerMeH- 
TOB 3HA4HTEbHO MeHbUIE. 


10-8. BIMAHHE PASNMYHOM KECTKOCTM OMOPHbIX TAPESIOK 
HA PACIPEAENEHME HAFPYSKH HA CEFMEHTbI 


Kak TOKa3aMl ObIT IKCUyaTauMl, WKECTKOCTb OMOpHbIX 
TapevIOK Ha OMHOM HOAMATHMKE OKa3biBacTcA pasanyuoit. 
Pasnuua gocruraer 20—30%. Hs puc. 10-5, na KoTopoM 
mpeAcTaBJIcHbl TapHPOBOUHbIC S3ABHCHMOCTH, MOJyYeHHble 
TpeMA pasIHdHbIMH croco6amu, BUAHO, ITO TApPesKa 9 Tip 
Bcex cioco6ax uMeer Hau6o0mbmue MOKasaHHA MO HHZAHKa- 
copy, a Tapenka 16-—HauMenbilHe. STO cBuueTeTbCTByeT 
0 TOM, 4TO TaperKa 9 HBaeTCH MeHee *ecTKOH, YeM Ta- 
pera /6. B wanHOM cayyae pagiMuMe B ¥KeCTKOCTH CO- 
craBaner 10 ofHoMy crocoby 20, a no aBym Apyrum 30%. 

Pacnpenewenve Harpy3KH Ha CCrMeHTDI OcylilecTBAACTCA 
NOL felicTBHeM Beca poropa arperata. Ha paOoraioujem 
arperate oceBoe ycuuHue Ha NOLNATHUK YBeKINBaeTCA 3a 
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cueT peakUHH BOM Ha pa6ouee Komeco TypOunpt. [an ar- 
peraTos c NOBOpOTHO-ioNacTHbIMH TypOHHaMH OnHOe oce- 
Boe ycHAHe Ha NOANATHAK MpuMepHo B 2 pasa Gompure Beca 
potopa. Tax, aa arperaros Boaxcxo# TSC umenu 
B. H. Jlenuna sec poropa 13,50 MH, a nonHoe yeusnue na 
nogmaTHuk 28,5 MH, aaa arperatos Capatoscxori TOC sec 
potopa 8,0 MH, a noanoe ycuaue 15,0 MH. 

Tlocne perysmpoBku Harpy3ku cerMeHTbI Oyayr paBHo- 
MepHO 3arpyxXeHb! BeCOM Bpalllaiomuxcn yacreli arperata. 
Ha KaxKgblii cerMeHT pwxogurcs narpyska G. IIpu stom 
mporu6 TapesKu, UMelollet Han6ONbulyiO %ecTKOCTb, Gy- 
eT HaMMeHbuMM u cocraBuT 6: IIporm6 Tapenkn c Ha- 
HMMEHDUIeH 2KECTKOCTHIO, HaoGopoT, Gyzer HavOoubuiNM H 
cocrasut 6. Kosdduunenta »xectKocrn aTmx TapemoK by- 
AyT cootpercTBcHHO ki = G/d; u k2=G/62. TIpu sarpysKe mo- 
NOJMUTEALHO OCeBbIM THAPABANYECKHM yCHAHeM BCe Taped- 
KH MPOrHyTcA OMHHAKOBO Ha 6)9—nporu6, cooTBeTeTBy10- 
ulMit cpenuelt xecrKocTH Rep=Poc/do (THe Poc — Harpy3Ka 
oT oceBoro THApaBAMYeCKOrO yc B pacueTe Ha OMMH 
cerment). IIpu stom cermenT, HMewuiMl camyw >%KeCTKyIO 
omopHylo Tapesiky, BociipumeT HarpysKy Pi=k1o, a cer- 
MeHT, HMCIOLMH CaMyiO HosaTmMByIO OMOpHylo TapeaKy, 
269. Pasnuita B 3arpy3Ke CerMeHTOB 


AP=P, —P, =2.(h, A) =f (e: — hy). 


‘B MpoueHTHOM OTHOWeHHH K cpeHe HaTpy3sKe Ha cer- 
MeHT 


Pre (Bi — ba) 
~~ (Poe ++ G) Rep 100. 

Ornourenne Poe/(Poct G), Xapakrepusyiomee 0/110 
oceBoro THMpaBmMuecKorO ycHINA OT MomHOl HarpysKu, 
IPHMepHO PaBHO /WIA MOBOPOTHO-OMaCTHLIX THApOTYPOUA 
05, a aa panuanpuo-ocesbix 0,35. Ornomenue 
(Ri—ke) /Rep, XAPAKTepHsyioulee PasHUlLy 2*KecrKocteli onop- 
HBIX TapewOK, LocTuraeT, Kak yKe ynOMHHavocb, 0,20— 
0,30. Ecau mpuzatp sHauenue (ki—ke)/Rop=0,2, TO pasHn- 
Wa 3alpy3KH CerMeHTOB U3-3a PasMUHON 2%ecTKOCTH ONOp- 
HbIX TapeJOK COCTABUT AA NMOANATHHKOB arperaToB c 10- 
BOPOTHO-NONacTHbIMH TypO6nHaMH 10%, a c pamnambHo-oce- 
BbIMH TYPOHHAMH 7%. 

Yro6bl u36exKaTb yKagaHHOi HepaBHOMepHOCTH 3arpy3- 
KM CerMeHTOB, CileAyeT Avid OAHOFO NOANATHHKA WOAGHpatb 
onmopHble TaperKu OAMHaKOBOl wecTKOcTU. Ecam 9T0 0 Ka- 
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ap’ 


KAM-1HO0 mpHdinaM WeBOSMOKHO HM HsBecTHa pasHulia 
B XKECTKOCTH OTMOPHBIX TapeJOK, TO HerecooOpasHo pu pe- 
TYIHpOBKe Harpy3KH CerMeHTHI, HMelOMLHe HaWOosee weCT- 
KHE TapeIKM, HEMOrpy3HTb ¢ TEM, TOO pH MaKCHMasIb- 
HOM Harpy3ske Ha lOMDATHUK Ha paGoratonjem arperate pac- 
mpewedenue HarpysKu 6bII0 Gone pOBHLIM. 


[napa oOfnuHnegusran 


TEMMEPATYPHBIA KOHTPOMb NORNATHAKOB 


Kontpomb 34 COCTOAHHeM HOMMATHRKOB rHApoarpera- 
TOB B Mpowecce UX SKCIMYaTAUMA OCyIecrBAAeTCA TO MX 
Temuepatype. Kourpomupyerca Temmeparypa cerMeHToB u 
Macula B BaHHe NognaTHHKa. IipuMensioTcA B OCHOBHOM ABe 
H3MepHTeJbHbIe CUCTeMbI: a) tepHOAM4eCKOt MpOBepKH TeM- 
Hepatypbl, 6) aBroMarwyeckoi cvrHamMsallun M noxaqM 
UMIlyJlbCa Ha aBapHitHylo OcraHOBKy arperata mpu HeHop- 
MaJbHOM NOBbIMeHHH TeMnepatypbl. 

Tpu meppolt ncwon,sylorea TepMOMeTPLI CompoTuBnenus, 
KOTOpblIe MOXKHO ToouepexHO TOAKMOMATL K soroMerpy; 
OHH ycTaHaBIUBaloTca BO BCeX CerMeHTaxX HIM B UACTH H3 
HAX, a TaloKe B MaCJOBAHKHE B 30HE Tops¥erO H B 30He XO- 
OnHOrO Macaa (no onHOMy aaTuHKy). Bropas ocHoBEIBa- 
eTcd Ha UpMMeHeHHM TepMOMeTpHuecKux TepMOcHrHamHsa- 
topos (4aure Bcero Tuma TC-100); onM ycTaHaBaMBaiwrca 
B BYX HIM YeTbIPeX CerMeHTaX WH HHOrZa B 3OHe ropx¥erO 
macula. 

O6bMHO B TepBbili MepHOA SKCIyaTayHn BbIACHHeTCA, 
Kakyl0 TeMMepatTypy B pa3vimuHoe BpeMA Toda MMeeT 1OR- 
TiiTHMK, M MWpHHUMacTCH YyCTaBKa TepMOCHTHaIM3saTOPOB 
na 5—6°C sbume ycranosusmeltca Temaepatypbl Ha cHT- 
naa u wa 8—10°C Bbnme ycranonusielica TemnepaTyph Ha 
ocranosky arperara. Hacrpoiika yerapox momKHAa mpous- 
BOAHThCH NO PaKTHYeCKH yCTAHOBUBMelicA TeMMepatype. 

Tlopsuenie TeMileparypbi cBepX HOpMaMbHbIX 3Haue- 
Hui DA MakHOrO BPeMeHH FOfa ABIAeTCA TIpH3SHaKOM [10- 
aBNeHAA HencnpasHocTa. I]pumensioujaaca B HacToaUlee 
BPEMA CHCTEMA TeEPMOKOHTPOVIA COCOGHA OTMETHTb TAaBHOe 
Me(JI€HHOe MOBbILIeHHe TEMMepaTyphI CerMeHTOB H Maca, 
BbISBaHHOe yXYAMeHHEM COCTOAHHA CHCTEMbl OXNaxKACHUA 
(3acopeHHe MacnooxmanuTerei) HAH OOMIMM yxyduleHnem 
COCTOAHUA TOMMATHHKa (yxyAleHNe CoCTOAHMA NOBepxHOcTH 
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Tpewua 8B Mpomecce akcilmyarattun) u tT. A. Takai cH- 
cT€Ma TePMOKOHTPONH HeWOCTaTOUHO YYBCTBUTeMbHa H 
CAMMIKOM HHepIMOHHA AA perucrpallun ObicTpo paspuBa- 
IOULHXCH MOBPEXKLEHHA NOBePXHOCTeH TpeHHA H TpenorBpa- 
IMCHHA @BapHHHbIX NoBpexKMenHi. Ec m0 KaKHM-aHu60 


: 


9) 
Puc. 11-1. Pasmemenue ,araskcn TepMOKONTpoam B cerMeHTax mO]- 
MATHHKOB, 
@—apyxcnotinnit cermerr; 6, ¢ —onnocaofinie cermenrst. 


MIPHUMHAaM IpOHcCXOAHT Mospexenue Sab6uToBOH mMoBepx- 
HOCTH CerMeHToB (O6BIUHO pH MycKaX WIH OCcTaHOBKaX 
arperaTos), conmpopoxgaionleecca ObICTpbiM TOBBINeHHeEM 
TeMMepatypbl, TO cyilecTByi0llat CHCTeMa TepMOKOHTPOA 
CIHWIKOM HO3MHO pearupyer Ha Nero, HM OCTaHOBKa arpe- 
rata SaulMToH MpOucXomuT y2e Mocae Toro, Kak aBapua 
MPOUSOlWa (3HAYHTeTbHOe NOAMMaBeHHe padoyel To- 
BepxHOCTH CerMeHTOB, HHOra NoBpekAeHHe sapKa/bHon 
moBepxHocTu fucka). Takum o6pasom, aBapun He mpemy- 
TpexLaeres, a IMM perucrpupyercsa. 

Takoe To0%KeHHve BLISbIBAeTCA B OCHOBEOM ZBYMS TIpH- 
UHHaMH: Hey7ayHbIM PpasMelleHHeM JLaTUAKOB B CerMeHTaX 
M HeyayHOH KOHCTPyKUHeH NpHMeHACMBIX LaTYMKOB HW BTO- 
PHUHBIX MpHOopos. Kak mpaBuno, MaTyMKH TeMMepaTypH 
yeTaHaBJMBaloTCA B CeTMeHTAX MOBOMbHO NaweKo oT pabo- 
yell MOBEPXHOCTH: B PasMHYHHX KOHCTPYKILHAX 9TO pac- 
cTonHue coctaBaser 20—40 mm (puc. 11-1). Temnepatypa 
CefMe€HTa Ha TaKOM PaccTOAHHH OT paGouel TlOBEpXHOCTH 
SHAYHTEIbHO OTMHYAeTCA OT TeMHepaTypH Ha padoueli To- 
BepXHOCTH, 4 HSMEHEHHE TeEMIepaTypbi B MeCTe 3aMepa 3a- 
TasQplBacT MO CDABHEHHIO C H3MCHCHHEM TCMM€patypbl Ha 
padouel mopepxHocTH. Oco6cHHo STO cKasbIBaeTrca B TOU- 
CTBIX OMHOCMOMHEIX CePMCHTaX, B KOTOPBIX Tepeiaq TeMiic- 
patyph mo TonuMHe cocrapiseT 10—15°C B ycraHopun- 
mmuxcsat peaumax. Ha pac. 11-2 nokasaHo u3meHeHHe TeM- 
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Hepatypbl 0 TOMMMHE OLHOCMOHAOTO cerMeHTa uepes. pad- 
JIHMHDIC MpOMeXKYTKH BpeMeHH Tlocde nycka. BuaHO, 4TO 
B MECTe YCTaHOBKM SKCIMyaTauMOHHbIX aTYHKOB TepMo- 
KOHTpoas (1a paccrosHun 35 MM oT paGouelt MOBeEpXHOCTH) 
TemMlepatypa B yCTaHOBHBieMcaA pexKuMe Ha 6,5°C Hume, 
weM Ha paOoueii ropepxHoctu, a 4epes 5 Mun mocae mycka 
arperata temnepatypa faxe ua 10°C uwxe, vem na pa6o- 
uel ronepxHoctH. H3 xpuppix 
Ly aoa puc: 11-2 uquo, uto 3a nep- 
| 


BbI€ O MMH Hoce mycKka arpe- 
3 yata pa6owaa mosepxnoctTs 
V1 14 2 A Harpesacb Ha 23°C, a B Mecre 
i yeraHOBKH SkKcIIyaTaHoHREIX 
| MaTYHKOB HarpeB  cocTaBHa 
! 
| 
1 


a 


120 


scero 13°C, 

H Hau6onee Harperan 3ona 
pa6ouel nozepxHocrn cermen- 
Ta HaXOAMTCR MexKLy eH- 

4 TpOM H cOeraiomeli KpomKoii 

20 30 40 50 6 % CO cmMemenuem K HapyxXHoMy 


Puc. 11-2, Hamenenné rewtepa- 
TYP! NO ToauLuTe OAHOCAO;HOrO 
cermenta. 

1 — Gadour; 1! — crany: 1+ rex- 
Nepatypa nepen nycxom; 2 — rexne- 
Patypa vepes 5 mun mocne nycKa; 
3 — rawmeparypa sepes 16 4 nocae 
nycka; 4—Mecto veranosxn jatai- 


Kpalo cermerta (cm. pic. 9-2), 
B stolt sone u nomwKHE OuITh 
YcTaHOBJeHbl aTuHKu  Tep- 
MOKOHTpONs, Uame Beero Tak 
4 MelaeTesx, HO B OTAeNbHBIX 
cayyaax TepMocomporTuBsenna 


KOB_TepMoKOHTpOMA, 


ycTakaBinpalorca OMe K Ha- 
Geratmei KpomKe, 8B pe- 
3yJIbTaTe UX NOkasaHusA SHAa4HTeIbHO OTJIHYAIOTCH OT TeM- 
mepatypbl camolt ropsuett sons cermenta. 

Tipamensembre nan TEPMOKORTPOAA WaTunKH Temmepa- 
TYPbI TakwKe HMCIOT HeyayHy1o KoHerpyxumio. Ha puc. 11-3 
nokasan Haudosee uwacTo MpuMensemplt yatunk STM-XI. 
HACHONb3YeEMbIN ATL mepHoszmyeckoro BH3ya/IbHOTO. KoHTpons 
TemMepatypbl. Tepmosmemeat J (n30qHpopannaa memuasa 
HpoboroKa Luamerpom 0,1 MM, HaMoTaHHan Wa UnvHHpH- 
Neckult Kapkac ug MWlacTMaccl) NOMeleH ‘BO BHYTpewHult 
maTpoH 2 c BosyuIHbIM 3a30poM mexkny HuMu. Ilarpon 2 
TAKKe C Sa30POM NOMeLICH B 3allHTHBI KOXKyX 3, mpuna- 
SUHHBUT k lTynepy 4. Tlocae YcTaHOBKH WaTUMKa B THe3sLO 
3allHTHBI KOMKYyX 3 TAKMC OKAa3bipaectca OTRLEMCHHbIM OT Te- 
wa cerMenTa RosiywHbIM sa3sopom. Takum o6pasom, rep- 
MOSJIEMEHT OTHEeH OT Tena cerMeHTa, TemIepatypy KOTO- 
poro oH H3Mepser, JBYMA MeTasJIMueCKHMH UAH apaMy 


222 


HM TpeMA BOSTYUHEIMH 3a30paMH. EcrectBevHo, uTO HHep- 
UHOHHOCTh STO CHCTEMBI O4eHb BeTHKa. B OTReAbHBIX CALYy- 
yaa galla3qbiBanve mOKa3anHit nocturaer 10 MuH 4 Gowee. 
Dro we MeeT 3HAVeHHA AA M3MepeHH TemMepatypbl Npu 
YCTaHOBHBIMXCH pexkuMax pa6oTbl, HO HesoMycTHMo pu 
KOHTpone 3a TeMMepatypoli cermenTos Mp NepBom mocae 
PeMOHTa HAM MOHTaxKa MYCKe HW B TMepeXOMHbIX perKHMAX. 
A wMeHHO c HCMOmb30- EAE i 

BaHHeM 9THX MaTYHKoB, 

TIOMKJHOGEHHBIX Ha JiOro- 
MeTp, H MpousBo_uTcA 
Takolt KOHTPOJb TeMIIe- 
patyppt. Puc. 11-3. Taras temnepatypst Tuna 

Tepmomerpuue c KH-e TM-X1 
CurHaJiH3aTOpbl THNa 
TC-100, mupoxo ucnomb3yempie ua TOC pan astomatuye- 
CKOi CHYHAATM3ANHH H MOLat UMMYvIbCa Ha CCTAHOBKY B CyIy- 
qaeé upe3smMepHOoro MOBbIWeHHA TeMilepaTypb#l, YWMelOT MCHb- 
wylo HHe€PpUHOHHOCTh, vem TepMOCOMPOTHBJICHHA. Aatunk 
TepMOCHTHAIH3aTOpa, COCTOALLNA u3 OaMOHA C HH3KOKHIA- 
men MKULKOCTHIO, BCTABIACTCA HelocpeACTBEHHO B rHe3qoO 
B CerMeHTe, T. €. 30eCb HMeeTCA BCerO OAHH BOSYIAbIM 3a- 
30p MeaxKLY H3MEPHTeEeM TEMMepaTypbl H TCMOM CcrMeHTa. 
OxzHaKo OMbIT SKCIIyaTallHH NOKA3bIBaeT, ITO TepMocHrHa- 
NHZaTOPH LatoT OUCHb 6oabmyio NOPpellHOcTh KW HeHAaTexK- 
HbI B paGore. 

B mpowecce HaTyPpHbIX McIIBITaHuit TIOMMATHHKOB, Kora 
TIPOHSBONHJIHCh H3MePeHHA TeMIepaTyPbI TepMonapaMh 
HemocpeAcTBeHHO B& Oa6OuTe H OAHOBpeMeHHO No cTaHIH- 
OHHOMY TeCPMOKOHTPOJIO, HeOAHOKpaTHO BbIABIANHCD HeO- 
CTATKH CYDIeCrByIOWLNX cucTem TepMoKOHTpoaA. I1pH Mect- 
HbIX NOBPCXMEHHAX CePMeHTOB TepMOMapaMH cpasy OTMeUa- 
WOCb MOBBIMeHHe TeMMepaTypbl, a CTAHWMOHHIe mpAOopst 
ka 9TO HUKak He pearuposayiu. 


Tipa onnom apBapniinom nospexzeHMM MOANATHHKa BO BpeMa HCTIBI- 
vannit [JI. 3] npoxsBonHnoch usMepeHHe TemMnepatypI No TepMollapaM 
W MO CTaHuwonHeM Qatankam. Ilo tepmonapam O6bi10 cpa3y oTMedeHO 
peskoe MOBbUNeHKe TemMmepatypbt. OuHaKo arperat peillMvin He OcTaHaB- 
Uipatb, Tak KaK cTaNUMOMNETt ToromeTp B KOMMeKTe ¢ TepMocoMpoTHa- 
URHHAMM, YCTAHOBJICHEDIMA B KaKNOM CerMelHTe, HEKAKOTO NOBBILICHHA 
TemmepaTypsr He NOKasaa. TepMOcHrHaaHsaTOpbl OTMETHAH HeKOTOPOe 
HOBBINeHHE TeMNepaTypbl, HO pasxHia NoKasanuf oTReabHBIX npH6opoB 
Guta oueHR Renuka. B wacrHocru, TepMOCHTHaNH3aTOP, BKOUeHHBI Ha 
Hoaty CHrHana H MMMYsbCa Ha OCTaHOBKY, HOKA3biBal CaMyiO HH3KYIO 
Temmepatypy. Ilocte oTMevenHoro no TepNonapam nosielHa TeMTe- 
parypei, arperar mpopaGoran Ha xenoctom xoay 8—9 mun H niocwe Toro 
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cpa6oTam TepMOcHrHayMsaTOp H ad HMDYAbC Ha OCTaHOBKy arperaTa. 
Tepmocuruasnzarop moxaaitzan pn stom 70°C, a Tepmonaps dbuKcupo- 
Banu 160°C. Hexoropbie TepMocuruasusaTopH, He BKMOYeHHBIe Ha 3ally- 
Ty, NoKasHBary 95—100°C, To repMocompoTHBacHHAM, BLIBELeHHLIM Ha 
AOTOMETP, NOBbIWeHKE TeMnepatypbl Oblvio OrMe4eHO ye nocue aBapHi- 
Holt octaHoska arperata. B pesyspraTe Mpowsomso skauNTeAbHOe NoO- 
naabsenne Sa66uTosoli nopepxHocTA cerMentoB. 

Takum o6pa30m, MpHMeHAembIe crocoOh KONTpOIA AB- 
AAOTCA MasosppeKTHBHLIMH H He MOTyT CilyKUTD cpescT- 
-BaMU 3allluTH. Ognako, KaK yxKe OTMeNaOCb, cyulect- 
BYIOWLAaA CHCTCMa TEPMOKOHTPOAA MOXKET OLITh HcMOTb- 
30BaHa MIA ONpeMeicHux TaKHX H3MeHCHHH cocTOMHHT 
NOAMATHAKA, KOTOPble NPHBOAAT K HOCTeIeHHOMY MNOBBI- 
weHHio OOulero ypoBHaA TemMepaTypb. B uacTHocra, mpH 
yxyqulenun OOMero COCTOAHHA HOBepxHocTell TpeH#ua (m0- 
BbIMeHHe WICPpOXOBATOCTH 3epKasibHO MoBepXxHOcTa AMCKa, 
TOABNCHHe MCCTHLIX NoBpexrcinit Gab6uTOBOH noBepxno- 
CTH CerMeHTOB H Ap.) OObIMHO NoBEIaeTcH OOM ypoBeHb 
vemnepatypp mognaTHHKa. Uro6nt ero oTMETHTb, HCOOXOMU- 
MO @2KecyTOYHO (ONHH HAH HeCKOJIbKO pas) MPOM3BORUTS 
3al¥cb TeMMepaTypbl CerMeHTOB H Macaa. PesynpraTbt 3a- 
MepoB ciemyer w306paxaTs rpadbwuecku: He pee uem 
1 pas B 10 aHef HYKHO NONCYHTHIBaTh cpemHee AA BCeX 
cerMeHTOB 3HayeHHe TeMMepatyphl upH paOoTe arperata 
NOX HarpyskoH (B OLWH H3 ANeH MeKaqb, Hanpumep, 5, 10 
nu 15 unena Kaxkgoro Mecaila) uM HaHOCHTb Ha rpa@ux. 
CpaBhenHe 9THX KPHBBIX, a TAK*Ke KPHBbIX pasHHlpl cpeueli 
TeMUepatypbl CerMeHTOB H Macha 3a Kawai upeAbAyuM 
M TocHexyiomni rox nosBomner O6HapyxKUTD yxymUeHHe 
cocrosHus mopepxHocreli Tpenus. 

Ha pue. 11-4 mpencrapnenb! TremmepatypHble KpHBBIe, 
TOMYYeHHbIe ONMCAHHBIM croco6oM, Aaa jByxX arperaToB 
Botkuncxoit TOC. Hs uero Buano, yo ama arperata Ne 4 
Kpuble 3a 2 roa SKciyaTalluH NpakTHyecKH CoBMafalr, 
UTO CBHACTEMbCTBYeT O HEH3MCHHOCTH COCTOAHHA NMOBepx- 
Hocrel Tpeuua B NogusTHuKe. JIn@ arperara No 3 KpuBbie 
3a 1967 r. uayT Bbule, vem 3a 1966 r., aro cBHeTeMbCT- 
Byer 06 yxyxuleHuM cocTosHusa MoBepxuocrelt rpesua. JTei- 
CTBHTC/IbHO, Ha 3€PKaIbHOf MOBepXHOCTH NMCKa LOpMAT- 
Huxa arperara Ne 3 8 1967 r. o6HapyxKenbI NoBepxHocTHbIe 
TPeMLHHL, KOTOPbIe MpHBeN K yTAKCMeHMIO ycnoBUit pa- 
OorTE! nognatuuKa. B 1967 r. npoxsomo TpH NoppexAeHHA 
nogmsatHaka. Kak Bago ug puc. 11-4, Omaromaps craniy- 
OHHOMY TePMOKOHTPOMIO MOXKHO yCTAaHORUTh yXyMINeHHe CO- 
CTOAMHUA TOBepXHocTell TpeHua 
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B rex cayyanx, Koraa noquatHHK paGotaer HeHalexHo, 
emenyeT Oco60 TIaTedbHO OcyueCTBAATD TemlepatypHHt 
KOHTPOJib, B AONOIHeHHe K OODISHEIM 3amMepaM caenyet 
BeCTH HempepbiBnoe Hab6MoxeHHe 3a TeMNepaTypoH onHoro 
U3 C€fMe€HTOB IPH ItycKax, OCT@HOBKAX H HOMCHCHHAX pexku- 
MOB pa6oTbl. Sto MoxkeT MOMOU cROeBpeMeHHO gaMeTHTD 
moppexyenne. Tax, arperat Ne 6 Boaxcxoh TSC umenn 
XXII cbeaga KTICC 8 anpene 1960 r. nocne pemonta non- 
MATHHKA, BbISBAHHOTO ero NOBpexeHHeM, B TeTeHHe 5 cyT 
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Puc, 11-4. Hameneuue temnepatypbi wognaTuuxos arperatos BotKHi- 


exo TOC no nannyim craunonsix npxGopos. 


Cutommas mma —n 1967 r., nyuerupyaa—p 1966 r. 
@—arperar Ne 4; O—arperar Ne 3; 1.)—cpeanaa Temmepatypa cermexTos; 
fy — Temmeparypa macia B BanHe nognaTHUKa. 


0 i 
ITOMWUVYUMMREXMM CTLOVVYUMMEY mM 
9) 


pa6oran c Maabimn HarpysKamu. SaTem Oblla HaOpaHa 
HOpMabHad Harpyska. Temnepatypa mo_quATHHKa ToOBbI- 
cHulacb H craS6uansuponaacb. Ho uepes 35 mun 6ni0 orme- 
ueHo OnlcTpoe MoBLiweHHe Temmepatyput ua 5°C. Arperat 
6bia pasrpy>xeu 4 OcTaHoBsen. IIpu BcKpbirHH O6KapyxKeHa 
nojoca NonMaBenus GaG6uTa B cpemNei yacru cermen- 
TOB. 

Auaaornunbie cayyan ObIIM OTMeyeHBI H Ha HeKOTOpBIX 
apyrux PSC. Bo scex cayyaax, Korga arperatT cBoeBpemeH- 
HO pa3rpyxasica M BLIBOLHICH Aaa OcMOTpa, yLaBaaocb 
H36eKaTb OCTaHOBKH ero 3auTON. B rex cnyuaAx, KOrsa 10c- 
ae pasrpysku arperata (4TO MpKBORWIO K CHHACHIIO TeEM- 
nepatypbt) ero He OCTanaBNBaJM, a 3aTeM MbITadHCb CHO- 
Ba 3arpy3uTb, NpOMCxOAMNO HoAIaBeHMe GaOOuToBOl ga- 
AUBKH CerMeHTOB MH OCTaHoBKa ero saujuToH. B orgenpunx 
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Ciy4asx, Korda 3a TeMMepatypoll NOAUATHHKA BemMOCh He- 
TipepbiBHoe HaOmMo_eHHe Mpw nycKax WH OcTaHOBKax, ya- 
BalOCb OTMCTHTS 10 TepMOcArHasdHsaTopaM Kp arKOBpeMecn- 
HO NOBbIMIeHHe TeMMepaTypHI, BbISBaHHOe nOBpex AeHHeM 
vacTu pa6ouei nopepxuocrTH cerMeHtos, 

TemnepatypHnii KouTpoms nosponaer take OMeHUBaTb 
PaBHOMePHOCTb pacnpeneneuns uarpyaKn MOY cermen- 
tamu. OObIuHO Ran 2KecrKAX NonNATHUKOB pasHmma Temne- 
Patypbl OTAeAbHbIX cerMeHTOB coctaBnaer 5—7°C. Bonp- 
luni pas6poc remnepartyppr cBuneTembcTsyer 0 upesmepno 
Oooh pasHnie B 3arpyske CerMeHTOB MH HeOOxOAUMOCTH 
TlOAperysHpoBKu. 

Takum oOpagom, HECMOTPA Ha OonburyIo MHEpIMOHHOCTD 
H HeMOctaTounyi0 YYBCTBHTCMBHOCTh CYLLCCTBYIOMAX cucTeM 
TePMOKONTPONA, WeeCOOOpasHO BX MAKCHMavIbHOe UcrIONb- 
SOBaHHe B cNeAyIOUNX HanpaBseHHAX: 

a) JI KONTpOAA 3a cocToaHMeM noBepxHoctell TpeHus 
B paspese AuuTetsHOrO nepHoga Bpemenn, a takKKe LA 
KOHTponA pa6orb cucrembl oxnaxnenna; 

6) ann oco6y TitaTembHOro KOHTDOAa NpH MycKax, ocra- 
HOBKaX H H3MeHeHHAX pexUMa PaGoTE Ha HeHagexno pa- 
Goraiomnx nognaTHuKax; 

‘B) JAA KOHTpoms pa3sHmupt Temlepatyppl CenMenTos, xa- 
pakrepusyrouleH HepaBHOMepHOCTh UX 3arpy3kKu. 

Onpr. akcnayaTauHM Mokasaq, uTO TMOANATARKE MOryT 
HeKoTopoe Bpems (HHOra BecbMa AuauTeTbHOe) padoraTh 
© 4acTHYHO NoBpe*KAeHHLIMHE padoyumun NOBepXHOCTAMH 
cermentos. O6 stom cBuyereapcrsyer TOT paxt, uro a0- 
BPCOKMCHHA YacTo OOHapyxuBaIOTCA MPH -OCMOTPaX BO Bpe- 
MA IWaHOBbIxX peBusuit uM KanHTaAbHEIx peMoHToB. OT 
30 x0 60% Bcex nospexpenui noansruuxon KPyYMHBIX Bep- 
THKATBHBIX THAPOArperaTow oTHOcaTcH UMeHNO K NOBpe- 
AeHHAM, OOHAPYKeHHLIM IPH MaanoBErx OcMoTpax H mpen- 
CTaBIAOMUM OOO NonOcH HaTupos Ha Ga66uToROt mlo- 
BepXHOCTH HIM NOLMIaBAeHUA YacTH pabouel: MOBepXHOCTH. 
Na wexoroppx TIC onan cayuaH, Kora lpH lleBosmox- 
HOCTH HCOPaBJEHHA NOMNAABACHHBIX HIK HATepTHX nopepx- 
Hocreli arperarbl mycKavIucb C NOBPexACHHLIMH cermeHTaMHt 
4 paGotaaH eme HeKoTopoe Bpems, BEIepRHBAA Olpere- 
eHHOe UMCO TYCKOB H OCTAHOBOK. 

TIpunenenusie darter CBHULCTCAbCTBYIOT O TOM, UTO TO- 
BPeKLCHHA pa6ouwwx noBepxHoctelt cermentos npoucxogsr 
He cpasy Qo aBapuiinoro cocrosuns, a Kax 6bI «Haxanan- 
Balorca» MocrenenHo. Onbir MaTypHbIX uccmenOBauHit nox 
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HATHRKOB NOKAasbBaet, yTO HavamDuBIE TOBpeKAeHHA 6a6- 
OuroBo# nosepxnocrn MPOWCXOAAT B OCHOBHOM Mpa lyckax 


OTHAbHbIE YUACTKH TOBepxHocTell TPEHHA OcTaioTcs B HenO- 
CPCACTBEHHOM CONPHKOCHOBeHHH AO ROcTHKeHHA 3Haun- 
TeIbHOK OKpyacHol ckopocrH PoTopom. Tenaoxbinenenne 


BEPXHOCTHOTO cn0a 6a66urTa, ero CMelLeHHIO B Hampapaenuit 
Bpalllehua H Tepexocy zycKoM ¢ onKoro cerMeHa Ha Jpyroii. 

Onnako ecaw yuacrox NOBpexKMCHUA HE CAHUIKOM Re- 
THK, TO pH onpemenennoi yactore BpalleHHA mpoucxogur 
BCIMLIBAHHe MucKa Hay cerMcliTamu 3a cueT cosqanust 


MOMHOE BpemA HaGopa HOPMabuon Yactor BDallleHna npu 
myckax oO6pluHO cocraBaaer 30-50 c. Ha6moqennamn 
B mipolecce SKCIVy aTanHn YCTAHOBJCHO, 4To PasmarqeH- 
HbIM 646647 m5 ronocz: HOS PCAACHHA CMEMLACTCH He TOKO 
B HalpaBnenun Bpamecnus, Ko H 5 NepmeHAuKy/ApHoM Ha- 
mpapaenuu {JT. 41], o6pasya mecrunti NOAbeM OabOuTa nay 
TOBepxHocTEIn 10 KpasMm nowocH TIOBPeADCHHH. 

Hauasnoe mecrnoe TOBpemMetie CaddutoBoit MOBepx- 
HOCTH TocTenenHo pasBuBaerca MpH Mocaemytouux mycKax 
H OcTaHoBKax H B KOHewHOM cueTe, ecaH He 6yaer BO-Bpe- 
Ma o6uapyxeno, MPuBOLMT K 3HaunTeIbHOMy Noga Bue- 
HHO Oa66uTOBOH ToBepxHoctn Hn aBapuuHoli OcranoBKe ar- 
perata. 970 nospexzenne momxer Tpovsoiirn mpu s060m 
Pexkume padotst arperata (nycke, ocraioBKe wan Ha6ope 


Hauanpuoe MecTHOe NOBpexk eHHe MOXeT nosBureca 
HW OMpu OCTAHOBKe, XOTA B o6urem OCTaHOBKH jWIa ruwpoar- 
peratos ABJIAIOTCA Goee TerkaMH PpexkHMaMH, 4eM TIycku 
(em. ra. 12). B atom ciy¥ae B CaMOM KOHWe ocTaHoBKH, 
koryla yactora BpalleHHs OYeHb MaJia, Mpoucxogur MeCTHOe 
Kacauue Nopepxuocrelt tpeuua H NOBBIUIeEHHOe TeIVIOBbILe- 
mene c pasmardennem 6a66uta B STOM mecte. Takoe no- 
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BpexkeHne padoueH MoBepXHOcTH cerMeHTa MpoOucXxoHT 
OObIMHO Ha WOMMATHUKAX arperaTOB C OUHb TAXKESBIM pPO- 
TOPOM, OCOGeHHO MpH HaNHYHH KakuXx-nH60 edeKToB 
B MOANATHHKE (MOBbILMMeHHAA BOJIHHCTOCTD MIM llepoxoBa- 
TOCTb s€pKaadbHOH MoBepxHocTH QucKa u mp.). IIpu nocae- 
MYOuWX WycKax H OcTaHOBKaX MOBpexMeHue MocTenento 
pasBuBaetTcs, OKA He IIpHBeAeT K SHAuHTeMbHOMY MOAMTAB- 
NeHHIO OaO6uTOBOM MoBepXHOCTH H aBapPHHHOH OcTaHOBKe 
arperata. 


Tlepponayaapupie MecTHbIe moppexenua 6a66uTOBOn 
MOBepXHOCTH MporekaioT GbIcTpO MB CAMBIX BePXHUX CHOAX 
6a66ura. Ilostomy cymecTByIoulve aToHKU TeIIOBOrO KOH- 
TPOJIA, VCTAHOBJCHHbIe LaseKo OT OaSOuTOBO! NOBepxXHOcTU 
H CJIMLIKOM HHePUHOHEbIe, He pearupylor Ha KparKoBpeMeH- 
HBe TOBBINMCHH TeMMNepaTyph, COMNpOBOxKTaoulMe ITH 
MECTHBIe HaladbHbie WoBpexenus. Tako mpolecc MoxeT 
OLITh saHKCHpOBaH C MOMOMbIO NpeoxenHoro OPTPIC 
cmoco6a U3MepeHHA TEMMepaTypbl TepMOlapaMH, 3aO7KeH- 
HEIMH B OaGGure BOH3H paGouel MoBepxHocTH. Sanucb mo- 
Ka3annit TeMMepaTypbl MpOH3BOAHTCA ABTOMATHYCCKH Ha 
WeHTe CaMOTHIyWero SeKTpouNOro MoTenuHOMeTpa [JI, 7]. 

Onwir NloKasavl, 4TO MOBpe*KTeHHA MpOHCxOLAT Ha 
BCeX C€fMCHTaX H HMCIOT BHA KOIbILCBLIX MOMOC HATHPOB 
HIM Tlomnmapsenul. Tostomy HeT HeoOxO_HMOCTH yera- 
HaBJIHBaTb TepMOMapkl BO Bce CermMeHTbl — FOCTATOUHO 
B OMHOM-—[ByX CerMeHTax ycraHoBuTbh 10 6—8 repmonap 
B pafvadbHOM HallpaBeHHH Ha PaBHOM PacCTOAHHM ApyT 
oT Zpyra, Tak yTO6bl OXBATHTb H3MePpCHHAMH BCe 3OHbI M0- 
BepxXHocTu cermenta. PasMellarb TepMOlapbl Hao B Ha- 
nOoulee ropsyelt 30He — Mex My WeHTpoM cerMeHTa u COera- 
youleit KpoMKoit. 

TlockoubKy TOJOBKH TepMOMap HMelOT HelocpescTBeH- 
ub KOHTakT ¢ OaGOHTOM MH pacHomOxKeHDI BOHM ToBepx- 
HOCTH TDPeHHA, a 3alIvcb MoKasaHuA TepMonap NponsBozur- 
CA ABTOMATHYECCKH, TO TaKaH CHCTCMA u3Mepenuht TOSBOAA- 
eT OTMeC4aTb MCCTHbI€ BCIAeECKH TeMIepaTypbl, COMPOBOK- 
aioe HalambHpe woRpexmenus Ga66urozoh mosepx- 
HOCTH. 

Ha pue. 11-5 nokasaHa 3amucbh Temiepatypbi cermenta 
¢ MOMONIbIO TepMonap npn mycKe arperata BorkuncKoh 
TOC, Bo Bpema KOTOporo MponsouI0 MecTHOe HayadbHOe 
TloBpexAenue Oab6uToBol MosepxHocru. Tepmonapnl, pac- 
NOAOKEHHEIe B 30HE NOMM1ABAeHHA, NOKA3aM B CAMOM Ha- 
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Puc. 11-5, Hsmenenue temmepatypbl moanaTauKa arperata Borkun- 

cxol TOC upw nycke. (MyHxtapHan aun — Moment naCopa narpys- 

KM; NMP COOTReTCTRYIOT’ HOMepaM TepMoMap; sallITPHXOBaHa 30Ha 
nospexrensa GaGOutonoH nopepxHoctn.) 


yagle NycKa pe3KHit Noxbem TemMeparypH! Ha 20—28°C nan 
CpeHH4M ypOBHeM TeMIlepaTypbl CerMeHTa 8 STOT MOMeHT. 

Tlognaasnenme Ga66ura na pa6oueit nowepxuoctu cer- 
MCHTa MOKeT ObITh OTMCcHCHO, axe ecMH ONO TpoHsoM0 
He Hag TepMonapamu. Tak, IpH OAHOM HS MycKoB arpera- 
ta Ne 8 Borxuncxoh TSC npouzomno nognsaBaenue cer- 
MeHTOB HOMNSTHUKA B BUZe MoOJoch wupHHol 40 wm (6% 
mupuust cermenta). B onHom cermente Oblio ycTaHoBJeno 
WeCTh TepMOMAP, HOMKMMOYVCHHDIX K 3TCKTPOHHOMY TOTEH- 
uuometpy. Hu ogva u3 TepMonap He Okasasiacb nox m0- 
Nocol Momimasmenua. Tem He MeHee WBE TepMONapbi, pac- 
mouOKeHAbIe Ha paccromHuN 15 MM B MWiaHe OT STOH Mo- 
NOCbl, MOKa3aH NpH MycKe KpaTKOBpeMeHHOe yBemM4eHHe 
Temuepatypbl 20 61 nu 69°C mpu cpeguei remnepatype cer- 
MeHTa B aTOT Moment 44°C, 
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Ha pue. 11-6 npubemeta 3anuch Temnépatypbt cermen- 
Tos mpH ocranopxe arperara Boaxexol TSC umeuu 
B. YW. Jlenuna, no spema KoTOpol TakKe NpOH3OUl0 No- 
Bpexkuedue Sad6uTosoli mnopepxuocru. Ilo TtepMonapam, 
OKa3aBIUMMCA B SOHE TOANIaBeHuaA HM HaTHpoB Ha 6a6- 
6uroBol NOBepxXHOCTH CerMeHTOB, OTMeyeHO ObICTpoe yse- 
amyeHve Temmeparyppt Ha 11—16°C. Ono 3aperucrpuposa- 
HO Ha TocmekHem OOOpoTe poTopa, T. e. MPH MHHAMAJIbHO 
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Pue. 11-6. Hamenenne temnepatyppi moanaTaaka arperata. Boamcxol 
T3C umenu B, HM. Jiexana mpa octanosKe. (IlynxTapnaa aMHus — Mo- 
Meat MOaHOl OCTAHOBKE PoTopa; WUdpEI cooTReTCTBYIOT HOMepaM Tep- 
MoMap; SalITpHxOBakbt SOHbi NOBpexKAeHHA Sa66uTOBOH MoBepxHoCTH.) 


yacToTe BpallleHua poTopa arperata, H HaOmOZanacb 10 
MOMCHTa NOAHOH OcTaHoBKH poTopa. 

(B OTAeabHBIX, OVeEHb PeAKHX, CyyanxX MayaabHoe T0- 
BpexkAcHue Oad6MTOBOH MOBePXHOCTH CerMeHTOB ‘MOXeT 
MpOwCXOANTh IpH paOoTe arperaTa Now HnarpyskKoH mM 
tpu HaOope Harpysxu. Ha puc. 11-7 nokasawa 3alivcb TeM- 
llepatypbl locue HaGOpa Harpy3KH Ha OMbITHOM arperaTe 
Byxtapmuxcxoi TOC ¢ auaronanpuol typ6nnol mpu mect- 
HOM NoBpexAeHHH padouei mopepxnocrH cermeHToB. Xa- 
paktepHol ocoGenuocTLIo NoBpexACHHs, Havapiteroes Tog 
Harpy3xkolt, ABIeTCH TO, UTO OHO PasBHBaeTCA AO aBapull- 
HOTO pasMepa; HOBpexXAeHHOH OKasbIBaeTCA BHAUNTeIbHaA 
yacTb padoueli NOBepXHOCTH M MPOHCXOAHT OCTaHOBKa arpe- 
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Tava 3auynTol, ecu cBoespeMeHHO He pasrpy3uTb HAM He 
ocraHosuTb arperat. IIpotecc passurua HauaBlieroca mo- 
BPeCKMeHHA MOKEeT ObITh ZOBOMbHO dautenpupim. H3 
puc. 11-7 BunHO, UTO Mocae Ha6opa Harpysku 15 MBr na 
arperare Byxtapmuucxoi TSC, uto Bbispano 3HauTenbuoe 
yeewMueHHe YCHHA Ha MOAMATHHK, Havasloch MOBbIMeHHe 
Temuepatypbl Ga6GuToxoro COA B UeCHTpaabHOH 30He cer- 
MeHTa; yepe3 3 MHH TeMnepatypa 10 NoKasaHHam TepMo- 
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Puce. 11-7, Hamenenue remnepatyps noanstinxa arperara Byxrapmuut- 
cxoit SC ¢ quaronampuol TypCuHot npu usMeneHH HarpyaKu. Ludpst 

cooTsetcrByio? HOMeDaM Tepmonap. 
Map, 3aJ10%KeHHbIM B 2 MM OT paOoyeH MoOBepxHocTH, Mo- 
crurma 100°C. Tocae cuatua HarpysKn Xo uyna (xoanocro- 
ro xofla) TemMepatypa Havana OMICTPO CHUKaTbeA M Yepes 
HeKOTOPOe BPeMA PaBHAACb MepBoHayanbHon. 

Bo Beex Tpex paccMoTpeHHblx cayyamx, NOce OTMeucH- 
HBIX BCMVI€CKOB TeMIiepaTyphl, ObWIM OGHAPY2KEHbI TlomOCHI 
MHTCHCHBHBIX HaTHPOB HAH HavabHOTO MOAMMaBeHuA Ha 
cermeHtax. Sona NOBpeAMeHMA COBMazala C MeECTOM pac- 
ToOKeCHHA TepMONap, aBMHxX BCHWIeCKM TemMeparypbl. 
Xapaktepuo, uTO H4 B ONNOM u3 cAyYaeR He ObIAI0 OTMeHE- 
HO MOBbLINeHHS TeMMepatypbl 10 MaTunKaM CTaHWHOHNHOTO 
TePMOKOHTpoO.IA. 

Crenetb nospexneHua 6a66uToBOH NoBepxHoctH B pac- 
CMOTPCHHBIX CJlyuamx Oba PasqHUHOH: B nepBom cay- 
uae —oftva Mooca HHTeHCHBHEIX HaTHpoB, NepexomamAx 
B MOMMaBeHHe; BO BTOPOM CAy4ae — HeECKONbKO Mov0c Ha- 
YabHOH CTaqHH NOANasneHHA Gab6uta OANA mowoca Ha- 
THPOB; B TPeTbemM cilyyae — Nosloca WHTeHCHBHEIX HaTHpoB. 
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Cnegyet OTMeruTb, 4TO BO Bropom cayuae (puc. 11-6) To- 
cle OTMeYeHHOPO peskOro MObeMa TemMeparypbl MIpH ocTa- 
HOBKe ObiO elle ABa NycKa M Be OCTAHOBKM, MPH KOTOpbIX 
OTMeya0Cb yBeIMYeHHe cTenenu NoBpekzeHHA 6a66uTO- 
BOM MoBepxHOCTH CerMeHTOB. 

Tipusexeuubie MpHMepLl CBHACTEIbCTBYIOT 0 TOM, UTO 
¢ MOMOMIbIO TepMOMaTIMKOB, YCTAaHABAUBAeMBIX HeMocper- 
CTREHHO B GabOuTe BOnU3ZH pabovel NOBepXHOCTH, TPH aB- 
TOMATHYeCKOH 3allcH MX MOKa3saHHt MOXKHO ONpeqeaATS 
Hayabuylo CTalWi0 MOBpexKLeHHA NOBEPXHOCTH TPeHHA, 
nocae KOTOpOM elke HonycruMa paOota arperata, BO3MOX- 
HO OCYyUlecTBeHHe HekOTOPoro KOMHYeCT3a TYCKOB H OCTa- 
HoBOK. IIpumMenenue Takoro ciocoba TepMOKOHTPOA M0- 
SBONHT BOBPeMA ONpeseTUTh YxyAWeHnNe cocTOAHUA Mo- 
BePXHOCTH TPeHHA H U30eKATb aBapHHoro NoBpexRLeHuA 
4 OOUbLUIUX OObEMOB BOCCTAHOBMTEMbUBIX pador. 

TIpu ucnompsonanun taKolt cucTembl ‘TepMOKONTposA 
ZOKU OEITh BHITIOJHeHL CrexyIOMIMe OCHOBNLIe ycODUs: 
TATINKH TeMMepaTyphl HOKE GOLITh PasMeNLeHLI B HeIO- 
cpeactBenHoli 6Hgoctu (2—3 mM) oT TloBepxXHOcTH Tpe- 
HUA; OH TOUKHE HMeTbh ‘HeNOCpeACTBeHHBI KOHTAKT 
¢ OaGOHTOM; MOMAKHA OCYULECTBIATLCA ABTOMATHYECKAA 3a- 
MMCb TOKasaHut AaTUMKOB MPM MycKkax M OCTaHOBKaX arpe- 
raToB, a B OCOOLIX Culyyadx M Mp paOore Mo” Harpy3sKot 
HJ TIpH M3MeHeHUM Harpyskn. 

STHM ycROBUAM XOPOIMO yLOBAeTBOpsAeT CIOCOG TepMo- 
KOHTpoas, mpeatoxeunpiit OPFPSC [JI. 7]. Mpumenmorca 
cTraHaprabie TepMonapbl H3 XpoMedb-konenepntx ! a1eKTpo- 
nos (6—8 TepMonap), ycraHaBMBaemble B OMHOM U3 Cer- 
MCHTOB, ¢C aBTOMAaTHUeCKOH 3aNMcblO HX NOKagaHu Ha TeH- 
te suekrponHoro notenmnomerpa SIIM-09, KCII-4 nan 
Apyroro, nox06xoro uM. [ipa pasHuue Temmepartypbl ropa- 
YX MH XOTOMHbIX KOKO TepMomappr 100°C TepMo- 2. 2. ¢. 
cocrasaset 6,95 wB. [uamerp 2aexrponos 0,5—1,0 Mm 

TlocKoabky TeMuepaTypa Macda B BaHHe NOANATHUKA 
He lpepbimaer 50°C, a Temnepatypa paoovel moBepxHocTH 
cermentos 80°C 4 JIMIb B AaBaPHHHDIX C1yYaAX OHA MOMKET 
mipespimath 100°C, To TepMOiapbi MO%MKHO BEMOTHATD 
B XAOPBUHNIOBON Ms0nALMM. JIMMIb HAKOHeYHHKA, BCTABA- 
eMBIC B CEPMCHT, CICLYeT BHTOMNIHTh B H30MHMH U3 CTeK- 
AOBROMOKNA HIN Apyroro tenviocTokKoro w3s0nsqMOHHOTO 
MaTepuaa. 


1 Xpomeas (90% Ni+10% Cr), Koreas (56% Cu+44% Ni). 
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Ycranoska repMonapit B cerMeHT He mpexcTapaser 
tpyAuoctet. Tonoska tepMomapbl M3 9veKTpO“OB WHaMmeT- 
pom 0,5—0,7 mm mpeazctapaaer codoh chepy aHamerpom 
2—2,5 mm. Tepmonapa pBoqutca B col Oa6OuTa 4epes 
cpepsieHve AuamMerpom 3—4 MM ¢ THIAbHOH cTOpOHbI cer- 
MeHTa M ee TOAORKA TMOTHO MpwKAMaeTeH K MeTasy. 
Csepnenua He LOMKHbI WOXOLUT Lo paSovelt nopepxHocTH 
Ha 2—2,5 MM. 

3alllch MpousBOAUTCA Ha JeHTe OeKTPOHHOTO aBroMa- 
THYCCKOTO HoTeHUHOMeTpa. B cxeMe aBTOMAaTHUeCKHX 10- 
TEHUMOMETPOB IpekycMOTpeHO TePMOCONPOTHBACHHE, I0- 
SBOJAIOMCe ACKMIOYHTS BUMAHHE TeMMepaTypbl CBOOOKHbIX 
KOHUOB TepMonap. TlapaMerpH cxeMbl MOTeHUMOMeTpa H 
Toro TepMoconpoTuBieHun NosoGpanbt Takum oOpa3om, 
'4TO pH HSMeHeHHH TemMepatypb! CBoOOAHHX KOHUOB Tep- 
MOHAP HW COOTBETCTBEHHOM H8MCHCHHH TepMO-d. 2. c. usMe- 
HAeTCH KOMMeHCHpylollee Hallps2KeHHe U ToKagaH4a NoTeH- 
UMOMetpa OcTalored HeusMeHHEIMU. OqHako mpu 9Toit 3a- 
BOACKOM CXeMe TEPMONapb LOMKHI HIN NOACoemMHATECA 
HeMOCPeACTBEHHO K MOTCHNMOMeTPy HH YAMHATDCA KOM- 
meHcalMoHBbim npoBoyom. IIpu ycraHosKe mpu6opa Ha 
SHaYHTeIbHOM PaCcTOAHAu OT MecTa H3MepeHHA Temmepa- 
TYPbI STO HeyMOOHO, TAK Kak MPHXOAMTCA MPHMCHATS AIHH- 
HBIe€ TepMoapht. 

YqoOua upumenseman 8 OPIPOC cxema c oAHOH. KoM- 
MeHCalMOHHOH TepMONapoh M MeAHbIMM COCAMHHTeAbHBIMH 
npoponamu (puc. 11-8). Tlo sro cxeme tepmonapn / 
BBIBOAATCA U3 MaCJIOBAHHEI NOAMATHHKA H Mx cBObOmHETE 
KOHIbI 3aKpeMisioTecd Ha MOCKe KOHTAKTHBIX 3a2KuMOB 2. 
Hlaspueiimee coequnenne TepMonap c 3axKuMaMM Ha cTeHKe 
mpu6opa ocyulecrauserca MenHLMHM mpononamu 3. Jina 
yueTa pasHocTu TeMNepatTypbhl B MecTe CBOOOAHEIX KOHILOB 
TepMoNap H B MecTe YCTaHOBKH NOTeHIMOMeTpa B H3MepH- 
TEAbHYIO Wellb BBOAMTCA KOMMeHcaNHOHHad TepMonapa 7, 
TodOBKa KOTOPOH sakpelineTcH Ha MOCKe KOHTAKTHEIX 3a- 
*KEMOB: PALOM CO CBOGOLHBIMH KOHWaMM TepMomap. IIpu 
MOBbIMeHHM TeMMepaTypbH CBOGOLHBIX KOHMOB, T. ¢. Ha QOC- 
KC KONTAKTHLIX SaHUMOB, TEPMO-9. J. Cc. paGounx TepMo- 
map YMCHbUINTCA, HO Na CTOJbKOo Ke yBeAMYUTCA TepMO- 
9. X. C. KOMMeHCanuOHHOM TepMomapLl, BKAOYeHHOM Mo- 
cneqoBatetbHO ¢ paboummu. B pesyabrare noKaganua upH- 
Oopa OcTaHytca Heu3MeHHBIMH. 

TlpH paccMotpento# cxeme Toxcoequnenus tepmonap 
AuuHa padounx Tepmomap coctaput 8~5 m, a noTeHIHO- 
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MeTp MOXAKHO ycTaHaBAMBAaTb Ha paccTOAHHH HECKOVIbKHX fe- 
CATKOB MeTpoOB OT MecTa K3MepeHHs TeMmepatypbI. Tpedy- 
eTch AUWb OHA KoMMeHCalMOHHaa TepMonapa (u3 Tex Ke 
aueKTpOAOB, uo H padoune) ATMO, paBHOH WIMHe coe- 
TWHUTEADHLIX MPOBOMOB. 

Tlepezeaka 3ap02cKol ¢xembl MOAcoeqMHeHUA TepMoriap 
B caMoM HoreHuHoMerpe OSIIII-09 wecnoxna u cBogurca 
K MepecoeMHeHHIO MeAHDIX MpOBOAOB, UAYWIMX OT mMepe- 
KaOVaTeIA, C KOPOOKH CBOOOMNbIX KONLOB HelocpeAcTBeUHO 


B09 


Pue. 11-8. Cxema usmepennn remmepatypit noznaTauka ¢ noMoutbIo 
Tepmonap H sxeKTPoHorO aBTONATAYECKCTO HoreuItHOMeTpa. 


1 — padowwe Tepmonapy ROCKa KOHTAKTHDIX saxKUMoB; 3—MeaHBIe coeaMHH- 
Teapibie Uposoxa; 4— tepesmovarens; 5— perucrpupyrounh opran; 6 — yout 
Testy; 7 — KoMMencattuonntat Tepwomapa. 


Ha KOJOAKy 3a2KHMOB H Bpeske ABYX KOMMeHCAl|MOHHEIX 
HpoBOOB B HIMepUTeTbHYIO CXeMy Mocde MepeKwUoVATeIA 
(puc. 11-9). 

Tlockoapxy, Kak OblviO MOKa3aHO BHI, Havasbuble Mo- 
BperxZenuxA paOoyeli MOBepxXHOCTH CerMeHTOB MpOMCXO,AT 
B OCHOBHOM NipH MlycKax HM OcTaHoBKax, wemecoobpasHo 
B OombUiNNcTBe Cayuaes TpOHSBOAKTL sanuch MoKasannvit 
TepMONap TOMbKO B sTHX pexumax. IIpu TaKolt cxeme u3- 
Mepenuli Wemecoo6pazen cmemyiomtit pexum pa6oTbl Mo- 
renunometpa. M3meputetbHad uactb npuGopa BK«O4eHa 
HOCTOAHHO, a NepeKmoyaollee ycTpoHcTBO H NpoTAKKa 
AuarpamMMHoH Oymara c MevaTaHHeM TOWeK BKIIOUAeTCA 
MIpu Tokaye UMMyabca ua TycK arperata. B revenue 10— 
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15 MuH NpousBo_uTcH HeNpepbIBHad 3allHcb TeMuepatyphl, 
3aTeM pede BPeMeHN OTKMIOYAeT Nepekwloyalollee H 3amH- 
cbIBalollee yerpolicrsa mpu6opa. IIpu paGore arperata, 
Kora galluciBalonlee yerpolicrBo oTKmIOUeHO, B padoTe 
ocraeTca OyHa «exKypHad> TepMonapa, Ha KOTOpOH ocTa- 


2, 
. d 5 
4 
te 
a) 
Ry 
g a 
tt 
6 
f x x 


. 6) 


Puce. 11-9. Cxemst nogcoequnenua tepmonap K norenmuomerpy SITI-09. 
@—sanonckad cxema; 6—cxema OPIP3C; /—nepexaioyatens; 2? — kononKa 
@ SaxuMaMM MH MOXcoeMNeHNA TepMonap; 3—xopoSka cRoGomuuN KOUTO3; 
4—Meaubie npoBona; 5—KomnencanvoHAbe mposona; 6—KoNOAKa ¢ aaxKHMaMHt 
Aaa MoncocanueHin KoMNeHcauHoRROR Tepmonapsl; R,, — TepNoconpoTusaeHHe. 
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HOBHJICHA TMlepeKMOVATevIb Tepe BbIKIOUCHHeM 3amHcH. Ona 
clequt 3a TeMlepaTypoli B axHOl ToukKe USMepeHHA. 

TIpuw ogaue HMMysibca Ha OcTaHoBKy Tak»xke MpoHsBo- 
AMTCA BKIIOUeHHeE SanHcLlBalomle};ro yerpolicrsa ¢ OTKIIMUe- 
HHeM ero ¢ TOMOLEIO peste Rpemenu uepes 10—~15 mux. ILe- 
XKypuB Mepconad RB KOHILe CMCHBI WOM KEH MPOBEPHTb, He 
uMeeTes Ju Ha MarpaMMaX C 3alHCbI0 MYCKOB H OCTaHOBOK 
BeIecKoB TeMMepaTypbl, CBUMETENbCTBYIOWMX O Havase 
HOBPeKACHHA MOBepXHOCTH TpeHHa cerMeHTos. BosmoxHo 
TawKe pyuioe BKTONeHHe TpwOopa Ha 3alHcb B 1060e 
‘ppems. Takas CXeMa HCTomb30BaNMA TeMMepaTyPHOTO KOH- 
‘TPOAA C NOMOMIbIO TepMOlap H 9TeKTPOHHBIX NOTeHIHO- 
MeTpOB MIpuusta, Hanpumep, Ha Borxuucwok TOC. 

Tlanuan CHCT€Ma remiepatypHoro KOHTpOIA MO2KCT 
UCHOMb3OBaTbCA HE TOKO WIA ABTOMATHUCCKOH 3allHcy TeM- 
Tepatypbl H KOHTpOAM 3a COCTOAHHeM TPyM\HxXca MoBepx- 
uocrei (mo BefmeckaM TeMMepaTyphl), HO M aa curHasH- 
Saul WH 3alllMTh pH YpesMepHOM NOBLIMeHHU TeMTepaty~ 
pbl CerMenTos. Tas STOrO B mipH6op BBOLHTCH KOHTAKTHAA 
cHCcTeMa, MNO3BONAIOMLah AaBaTb HMIYJIbCh Ha curHalt 
O MpeBBIWeHHH TemilepaTypbl CBepx 3aflaHHOrO 3HaveHHA 
W Ha ocTaHoBKy arperata (uu Ha ero pasrpysky). Kak 
BHANO u3 puc. 11-5 u 11-6, KpaTKOBpeMeHHbIe BCHWIeCKH 
veMMleparypbl Mp HatarbybIX NOBperxkteHHAx BO BpPeMA 
MyCKOB H OCTAHOBOK He WOcTHraloT NpeesIbHbIxX sHaueHuit 
B cHsly KpaTKospemenuocTu mpouecca. Ecau xe paspuTie 
mpouecca MospexKeHua HACT NenpepbiBHo, TO TemMMepaTy- 
pa Oymer NoxHUMaTbCA HM MOCTHTHeT sHayeHH MpuMepio 
100°C (kax u 8 cayuae, mpencrapnenHom Ha pue. 11-7) 4 
spine. Tip ocTHKeHHM TeMMlepaTypbl, Ha KOTOpylo Ha-~ 
erpoeua curnanusauua (Hanpumep, 90°C), cpa6oraer Kox- 
TakTHad cucTeMa mM 6yfeT aH aBromaTHueckHh curHan. 

Ha TSC, umewmyx Henaqexuo paGoraionlve noznarHH- 
KU, WerecooOpasia HellpepriBiad 3aluch TeMMepaTypbl 
B TeveHue Bcero NepHona padotH arperaros. Ha TOC, rae 
NOMNATHHARA padoraior AocTaTowHO HaexsHo, eecoo6pa3- 
HO BOAT MpepvIBUCTHIt perm padoTEl NOoTeHUHOMeTpOB 
¢ 3aNMcbio TEMMepatypbl TOAbKO MpH Myckax H OCTaHOBKAaX. 
B ocraapunix pexkHMaX, Korqa nepekjouawllee H 3anuchl- 
Balollee ycTpolicTsa OTKJNOWeHEI, HMMYAbC Ha CHrHad 0 He- 
HOPMAJbHOM TOBBHIeHHH TeMIIepaTypbl C OJHOBPCMCHHEIM 
BkmioveHHeM sanHcd OyNeT aH OT <exKYyPHOH> TOUKH, 

Onsir skcnyaTalwMH M HaTYpHbIX UCHbITaKHh nozMAT- 
HUKOB MOKASbIBAeT, ITO B NOLABAAOIWeM GOMIIMHCTBE CIy- 
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WaeB HavaMbAbIe NOBPeKAeCHHA MPOWCXOAAT HMEHHO pH 
mycKaX H OCTaHOBKaX H OHM OCTalOTCH He3saMeycHHbIMH 
H3-3a HeNOcTaTOUHOH IYBCTBUTeAbHOCTH H OOsbMOM uHep- 
UMOHHOCTH CYUleCTByIONHX Cioco6oB TepMOKOHTpoms. Paz- 
BHTHC we NospeaLeHMA NO aBapHlHoro MpOMCXOAUT Mo3xKe 
H apapuinad OCTANOBKa MOET IpoMsoHTM Kak MIpH OJHOM 
43 JAIbHCHWMX MYCKOB, Tak H pH HaOope HarpysKu. 

Tlostomy, mpumenaa onucanmi ppnme Sonee 4yBCTBH- 
TeMbHDIH TEPMOKONTPOAL, MOXKHO ONpexeTHT HayasbHyIo 
CTamMio NOBpeKeHHA CerMeHTOB H MpaxTuyecku ucKnWw- 
YHTb aBapHiHble NOBpexKTenHA. 


[nasa meexaguatas 


PABOTA NOANATHMKOB MPM MYCKAX 
WM OCTAHOBKAX FM POAFPEFATOB 


12-4. NYCKOBBIE PEXKMMEI NOANSTHKKOB 
THRPOATPETATOB C NOBOPOTHO-FONACTHEIMM TYPBAHAMK 


a) Mapanerpst, xapaxtepy3yioue paboty no_natunxa mpH nyexe 


Ochosubim noKagaterem HamexuocrH paOotsl nognar- 
HUKa IPH MYCKe ABUIXETCA CKOPOCT OOpas0BaHHa macas- 
HOW McHKH, paszenmouleh Tpyluecd MoBepxHoctu. Ha ee 
o6pasosanue Mp WycKe 3HaynTeabHOe BAMAHHe OKa3biBpaer 
Harpy3ka, TIpwsiomwenHaa K NOANATHHKY, WH YBeJIMYeHHe Ya- 
CTOTb Bpallenus, T. e. yoxopeune. M uarpysxa, u yckope- 
Hue poTopa Ha HavabHoM StTane NycKa Moryr B HeKoropoit 
cTeneHH PeryIHpOBaTbCA MyCcKOBHIMH ycraBKamu (orKpEI- 
THEM Hanpasoulero amapaTa MpasBopoTom somacreli pa- 
Gowero koneca Typ6uxbt). Tpoussoaa nyckn c pasnwanpimn 
xoMONKAnHAMH YTiOB ycTaHOBKH JoMactelt pa6ouero xo- 
“eca H OTKPBITHH Halpapasiowlero amnapata, MoIKHO no- 
XOOpat WX ONTHMATbHOe coyeTanue, oGecneynBawmee 
Han6orce GaaronpusaTHyio paOoty mozNaATHRKa pH nycKe 

Il CPaBNeHHA PASNMUHBIX MyCKOB HeOOXOTHMO, YTOOBI 

Pes Sit CcerMeHTOB H Maca Tepe nyeKamit Ona 
OH, a Bpey 

Gite dere PeMA CTOAHKH arperata nepe. uyCckaMiw 

Pee puc. 12-1 w 12-2 npexctapnenst pesyabratt o6pa- 

4 OCUHJJOTPaMM MByx (43 cepuit nposemenaErx) nyc- 
xop arperara Ne 8 Borxunexoit TSC, nonyyenupre mpH ic- 
NbITaHHAX TONTATHHKa. Ha nux noKasaHo HaMeHenHe oc- 
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800} 


4 


in pd 
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74 
0) 
é 
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“8 
0 
-4 Tr, 
6 (a 
10-0 Jo 40 50 60 ¢ -8 y 
Puc, 121. Peayasrars o6pe6oTKa ocunnnorpamm nycKa arperata NM 8 Borkun- 12: i Hl 
cKoh TIC upu a,—25%, p= +5°. UJ a 0 20. 30.~«40~«SD~S~*«S 0 
o— crkpuitne Ratipasnaiomero atinapara; @ — yrat yerawosKa sonacteft paGogerd y : 
Woieens He uacheia Bpamenan porapat P, 7 bedeoe, Tanpanaiaccene aeoaaer Pa. 12-2, Peayabrars: o6pa6oren ocxuanofpaum nycka arperara Nb 8 


M-— gpytuisnit Moment wa samy: Tu— narpysKa wa cerment Ne Id: fy—he— Tome orkuHcKOH TSC mpa dr=25%, @r=-+20°, 


O6osHaucnua cM. Ha 
UWA MaCAHHOR naeHKH HA cerMeHTax, pue. 12-1, 


HOBHBIX BeTUYNH, XApakTepn3ywillMx padory NoanATHNKA, 
Buguo, uTO MakcuMyM OceBoro rHApaBANYecKOrO ycHAHA 20- 
cTuraeTca B KOHLe Nepporo— Hayate Broporo oGoporTa po- 
Topa. 3aTem No Mepe yBeaHueHHA ‘UACTOTPI BpalleHus u 
cBepTbiBakua sonacrei pa6ouero xKoneca mpoucxonur 
yMeHbilieHHe OceBoro yuu. Takoli 3aKoH u3MeHeHNA oce- 
Boro THAPABIMYeCKOTO YCHJIHA MPH MyckKax xapaktepeH 
ANA BCCX MOBOPOTHO-sONAacTHLIX THApoTyp6un. Xapaxrep 
H3MeHeHHA KpyTAllero MOMeHTAa JIpuMepHO TaKOH %e, Kak 
Hy ocezoro yeuausa. 

Onbitel NoKa3aqu, YTO WA PasMYHLIX TYCKOBBIX OT- 
KpbITAli Hallpabanioujero alnapara MH pasJMYHbIX MyCKOBBIX 
yraos ycTaHobKu viotacteli pa6oxero Komeca Typ6uHEI oce- 
BOe THAPaBMYecKOe ycuane arperatos BorKuncxoh TOC 
usMeusetcd pa iyeKe or 2,9 no 4,8 MH. Ilo ornomennio 
K MAKCHMAJIbHOMY THAPaBHYeCKOMY OCeROMY YCHJMIO, KO- 

Ta6anna 12-1 
Hazpy3xu, deiiemsyouue na nodnamnexs azpezamos ¢ 
Nnosopomko-AonacmHoimu 20 pomypOunamy npu nyckax 


SS x ae 
- a s = ¢ se 
THaposcextpo- S18 1 = s 
cramuat tat | oy | oe | PT, MH * 
TYP SHEL al 3 Z| ¢ aelg | 
B " 3] ge. Als | 
a ic a So kk 


Bomxexat wme- | 27,0]13,5 | 50 |13,50| 5,0—7,0 |37—52| 69-76 
un XXII etes- 
na KIICC, 
TUI-587 BB-930 
Priunexat, | 21,0]11,0 | 52 }10,0 | 2,5—5,0 | 25—50|64—76 
TJi-91BB-900 
Borxuucxas, | 19,7] 9,7 | 50 |10,0 3,0—5,0 | 30—50 | 65-75 
TIJI-661BB-930 
Vipxyrexas, | 18,0] 9,0 | 50 | 9,0 5,0 55 7 
TW-577BB-720 
Awenpossep- | 12,0) 7,2 | 60 | 4,8 1,35 28 7 

2KBHCKAS, 
TIJI-661 BB-930 
Bepxnecsupcxaa,| 12,5] 7,5 | 60 | 5,0 2,0 40 7 
1-91 Bb-800 
Haxuecsxpcxas,| 0,8] 0,45| 56 | 0,35]0,09—0,165 | 26—47 | 6777 
mamaiit arperar, 
TI1-S0Bb-230 


TpmmewanHe.- Peyrag 
rava; PN®KC_vausonsinee ruapasnuveckoe ocesoe Yousume, seAcrayiomee Ma woansTeK: 


Hose yenme; G—aee mpamtawnimxes sactel arpe: 


PIL — wanSommtee rigPenauueckoe ocenoe yenmte npH myeke. Suaveuna — PMAKC 
r 
sie Las BCeX MPUBEAeHUEX Cay uAea HaMefeLB! Np MakcHMAAbHOM Hanope TSC. 
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topoé coctasaser ta arperaton Borkunexo TOC oxo.t0 
10,0 MH, ocesoe yensue pu nycke coctanaset 30—50%. 

B ra6x. 12-1 mann sHaueHui Harpy30K Ha MOJWIATHUKH 
THApoarperaTos ¢ TOBOPOTHO-OMacTHBIM TyPOHNaMU pas- 
mumHbix TOC, noryyennpte no 3a- 
MepaM, MpOM3BeeHHHIM pa 
MYCKOBBIX YCTaBKaX, IPHHATHIX 
na DOC, win Mpy pasviM4Hbly 
KOMOMNauMAX  STHX  YCTABOK 
(8 9TOM cily¥ae B TAGMHUe Hanh 
ase unppy). Hs ta6anun Bya- 
HO, YTO AA Bcex arperaToB c no 
BOPOTHO-JONAaCTHBIMM THLpoTyp- 
6uHaMH OceBOe ruApaBanyeckoe 
ycvsive mpH mycKe cocTaBaser ‘ 
25—55% HavOoabuiero rupas- op “a5 ai 
sM4eCKOrO YCHIHA, a oaKOe (oT MH ia 
Beca Bpallaiouuxca yacreli u or 222 oe 
peakWHH BOE) ycuJime pH myc- 
Ke 65—75%. 

IIpx mpoexrupoBannu noz- 
NATHHKA NOUHAaA. Harpy3ska wa 
Hero (or peakUHH BOL HOT Beca 
Bpaulalomuxcn uacreli) gafaer- 
C4, Tlompayseb TaHHBIMH ta6au- 
bl, MOKHO ONPeLeIUTh OmKUae- 
Moe OceBoe ycHaHe mp nycKe. 2,72) 
IipemetbHbim 3HayeHveMm Harpy3- 
KH Ha NOMMATHHK MpH myckKe, 
oGecnewnBaloulel ero Hanexkuyl0 
padory, cuuraetca 2,8—3,0 MIIa. Puc. 12-3, Kpagpie 3apucumo- 
Vexoas uz storo mo faHHEM =f" jeunes, a caeeyyeee a 
TaN! MOXKHO OTpeAeHT erent mpu nycKe oT UYcKO- 
TIpeAcAbuble pasMePbI CerMeHTOB, Boro oTKpsITHA HanpaBmiO- 
moese Yero BexyT OGLE pac- Mero peered | ayckonoro 
wer MOAMATHHKA Jia yeraHoBuB- areca” ere patra 
Ieroca pexkuma. Ne 8 Borxiucxoh TOC. 

TIpH skenyaTanuMH NMOMMAT- — Ososnayenns cw. na pwe. 12-1. 
HHKOB eHCTByIOUIHX rMyapo- 
arperaToB BOSMOMHO OGserueHHe HX MYCKOBbIX Pe2KUMOB 
IyTeM MpaBAXbHOrO ‘BLIGOPa MYCKOBLIX 3HAYeHUH OTKPBITHA 
HampaBamionlero aliapata WM MyCKosbix yr10B ycTaHOBKH 
aonacTei padouero Komeca. H3 puc. 12-1 a 12-2 Buguo, yto 
4em Ooubllle Nyckoso# yrom ycTanoBku JonacreH mpu mo- 
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SE BSS Le eta | 
20 50 % 40 


CTOMHHOM OTKPbITHH HallpaBasollero almapata, TCM MeHb- 


BOrO yIia Gr=+5° K Qn==+20° mpw an=25% ocenoe 


3 THApaBsMyecKoe yeuaMe CHA whut 
xKaetcs Ha 1,7 MH, unu na 480) 


prt me 


36%. 3HaveHHe mycKoBoro 
OTKPLITHA — HapaBssiouero 440 


“Ts ° ule OceBOe PAApaBNyecKoe ycusue mpu nycKe. Tax, aaa 
& ruapoarperata Borkxuucxoh TSC npu nepexoge or nycKo- 

x 

& 


anmapata TakxKe BIHAeT Ha 
ocepoe PupaBauyeckoe ycu- 
ame mpn nycke. Yaeauvenue 


MYCKOBOrO OTKPBITHA BeeT 
K BO3pacTaHHMIO OceBOrO ycH- 


aus. Tax, nepexox or oTKppl- 


tun 20% «x orKxprrTm0 40%! 
mph = @a==+15° — npusonut 


K BOSpacTaHHIO oceBoro ycu- 
aust ua 1,0 MH. Ha pue. 12-3 


‘© arperara Huxuecoupexoi T3C, 


nokasaH o6o6menxE rpa- 
uk 3aBucHMOCTH oceBoro 


Ma, 


YcwWIMA Ha TOLNATHHK wm ycn- 
Ha Ha OJMH CerMeHT mIpH 


nyckop 


Pa3IHYHbIX B3HAYCHHAX T1yCc- 
KOBbIX yIVIOB HW  OTKPBITHA 


aaa arperara Borkanckolt 
rac, ; 


asiorpama 


3aBucuMocts oceBoro ru- 


OGosnaeuns cM. Ha pute. 


Upapawyeckoro ycusun oT Pr 
p= 
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4 1004-20} 
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a a I WH Qy, MpoumOcTpHpoBaHHan 
al 2 1 2 Ha mpHMepe arperara Bor- 250 
i S kuxcxonh TSC (pue. 12-1 — 
7 ih < puc. 12-3), apanerca o6men oll {| {| | *} 
tc am 3 iia nopoporHo-monacrunix ra-. 80 220 260 300 HO mn 
=¢ 8 ih to 3 nporyp6un. Ha puc. 12-4 mo- Puc. 12-5. Kpussie sapncumocra 
= sel S Ka3aHO H3MeCHeEHHe OCeBOTO rH- sa eas rea tra ght 
<|* 5 RPABAUYECKOTO. YCHAMA, KPY-  nycxe or OTKPLITHA HaNpaBaaio- 
5 TAMETO MOMCHTa M YacTOTbI wero annapata u yraa yeraHos- 
oa eS om BpauleHuA B HavaIbHO cTa- xn sonacte pa6oyero Koseca 
a AUN NycKoB Manoro rugpoar- aperara No 5 Psi6uncxoh TOC. 
a perara Huxueceupcexot TSC 
8 4 Ip Tpex pa3JMYHBIX yrmax yeTaHOBKH sJomacTeli pabouero 
8 ey a) i = kowleca. 3 HeTO BHIHO, 4YTO YMeHbIueHMe MyckoRoro yraa 
= Qu ¢ +20 g0 +13° npH dx=80+100 mu npaBonuT x yBe- 


THUeHHIO OCeBOTO THApaBmMyecKoro ycuaua ¢ 0,09 zo 
16* 243 


0,165 MH, r. e. nouru paBoe. B npouentax or Han6oapute- 
To THApaBMYecKoro OCeBOrO CHINA 9TO yBenMyeHMe coc- 
tTapaner 20%. 3 

Ha puc. 12-5 apeacrapnensr pesysbrarst uecnegzopanuht 
MYCKOBbIX PexKAMOB ONHOFO U3 arperatos Prr6uucKolh TSC 
MPH PasJMVHHX KOMGHNANMAX TYCKOBBIX OTKDPBITHA Ha- 
HpaBsaollero alimapata. 4 NYCKOBBIX YI0B ycTaltoBKH s0- 
nacre paOouero Komeca. M3 Hero BHAHO, 4TO pu yBemHYe- 
sels HHH MYCKOBOFO ‘OTKpbITHA Ha- 

faa MpaBisomero anlapata ocesoe 
cid weld S| rHapaBiMyeckoe ycusue mpK 
nycke M KpyTAlui MoMeHT BO3- 

wi pacraior. IIpw yseauuennn myc- 
KOBBIX yrIoB ycTaHdoBKU vioma- 
eTeii pa6ouero Komeca gn oce- 
Boe ycnue Pog pesko yMenbmta- 
etes, a xkpyTami momeut M 
Bospactaet, T. e. ycioBua mycKka 
ABHO OOmeruatorcs. Sto ocoben- 
HO XOpollo BuZHO us puc. 12-6, 
Ha KOTOPOM ToKa3aHa 3aBHcH- 
Puc, 12-6. Kpuspe gasuca- yocth M u Poc OT TIYCKOBBIX yr- 
ae Waites Py loan 208 ycTaHOBKH Jlonacte pa6o- 
mero momenta M or nycxo- YelO Koweca MpH TMOCTOAHHOM 
boro yraa ycTanosKu Jona-~ MYCKOBOM OTKPbITHH HalpaBAsio- 

creii paGouero Ko.teca, uyero anmapata @g=240 mm, 

TIpupezennpie — pesyaipratpi 
ONBITOR NOKasbIBaloT, YTO MOKHO B AocTAaTOUHO UWIMpoKAX 
mpewedaxX H3MeHATb HarpysKy Ha NMOAMATHHK np mycKax 
H3MeHEHHEM MIYCKOBbIX 3HaveHHH OTKPBITHA HanpaBasiome- 
TO ammapaTa u yrI0B ycTaHOBKM JonactTeft paGouero Ko- 
areca. 

OOpaszoBahve MacaaHow MaeHKH pu MycKe saBucuT He 
TOJbKO OT OCCBOFO YCHAHA, HO H OT yBeNHYCHHA YaCTOTH 
BpalleHuv, a Ha Hee, KaK H Ha OCeBOe YCHAHe, BANAT 
NyCKOBbIe sHayeHUA yrA0B ycTaiOBKH aonacTel paGovero 
komeca M oOTKpbITHli HanpaBaniomero annapata. Ha 
puc. 12-7 noxasane! nosysennpre npu ucnbITanusax arpera- 
ta PrGunckoi [SC xpuspre usMenenua yacToTH Bpalenus 
B Mpekesax Nepsbix mByx o6oporos potopa npu pasnWHEX 
NYCKOBLIX OTKPBITHAX HallpaBsAiollero aliapata uw MycKo- 
BBIX yrlax yCTaHOBKH MoMacTel paGouero Koueca. Hs sto- 
To pHCyHka BHJHO, u10 Aad arperata PuiGunckoi TOC 
HavOombiliee yCKOpenve poropa NOyyaerca Mp yrae ycra- 


“400 
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0) pave PIE (as 
Wig 35 a. 48 10° 
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HOBKU JAoMacTelt paGouero Koeca Qu== +5° u pH Ty¢cKOBOM 
OTKPHITHH HanpaBsmollero amapata dy=370 MM. 

Taxum o6pa30M, Maa THpoarperaToB € NOBOPOTHO-JIO- 
IlACTHBIMH TYPOMHAMH CYyLlecTByOT OMpeMeseHHbIe coueTa- 
HH IYCKOBBIX OTKPbITHH HapaBaniomlero anmapata H 
HYCKOBBIX yI103 yCTaHOBKH jonacTet paouero Koueca, 
KOTOpble OOeCMeYHBalOT HavOONee OLICTPbIi pasBopoT po- 
Topa arperata B HavasbHbli NepHod nycKa. Srv coueranus 
Pa3qW4YHbI JWI PasHbIX THNOB THApoTypOHH M pasMepos 
rHApoarperatos, 


od /muH 
zal” 


24 
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16 
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0 Wok: 


Puc. 12-7, Ha6op uopMaabuoi uactoTH BpamenHa poropa mpH mycKax 
arperata Ne 5 Pai6aucxoi TSC. 
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6) Ontimanbabie sHaveHHa NYCKOBbIX OTKPBITHH HanpaBnaioMyero 
annapaya H nyckopux yrnos paGouere Koneca 


Han6onee 6naronpuarnbimu faa oOpasopanasa macnsa- 
HOH MeHKH, pasqenmoulel TpyllMecd MoBepXHOcTH NoL- 
NATHHKA MPH NycKe, ABMAIOTCH YCOBUA, Kora OceBOe ycu- 
JIMe HaWMeHbillee, a yBeunue- 
HHe 4YacTOTH BpalleHHA HaH- 
Souburee. Kak calenyet u3 cKa- 
3aHHOPO, HaHMeHbuee 3Hade- 
Hve OCceBOrO ycCHJMA IPH nyc- 
Ke modyyaetcH mph caMOM 
6oabnIOM NYCKOBOM yrvie H 
CaMOM MavJIOM NYCKOBOM OT- 
.KpbiTan, a HanOonbmiee ycKo- 
penne Mpu MYyCKOBOM yrJie 
ycTaHOBKH JlonacTeli pa6oue- 
ro Koseca +5—+'10° u or- 
KpbITHH HallpaBdsxlomero all- 
napata mpumepxo 30—40%. 
TakuM oO0pa30M, HaHBbIrol- 
HelllHe, C TOUKH 3peHHA OCeBO- 
ro ycHMa, NycKoBble ycraBku 
He coBpmamaioT c¢ IyCKOBbIMH 
yeTapkamn, o6ecneynBatoutn- 
MH HanOovlbmlee yckopeHue ar- 


350 perata mpu nycke. Ontumasb- 
Hoe COveTaHHe MYCKOBBIX OT- 
5 KpbITHH HanpaBJsioulero an- 


mapaTa  TMYCKOBbIX yrloB 

Hes 22530 FF Myo ©=YCTAHOBKH NOnacteh pa6ouero 

? KOJeca moKeT OnITD ompe- 

Puc. 12-8. Tlycxosne napaver eeHO No TOmMLMHe MacaaHOl 

a eceat EDC at nti denne IWIGHKH Ha Ha4a/IbHOM 9Ta- 

To OGopota poTopa. ue uycka, Ha puc. 12-1 u 12-2 

Hapsqy c KpHBbIMH H3Me- 

HeHHA OCeBOro YCHIMA MPH Nyckax MpuBezeHbl KpHBEIE 

o6pasonatuA MacaAHOH MvieHKM, pasqeasiomel MoBepxHocTu 
TpeHHa. 

Tlockoweky nanOonbulan Harpyska Ha NOMMATAMK npH 
NyCKax COsqaeTCA B KOHLe MepBoTo 06opora poTopa, Korma 
wacToTa BpallleHua ele HesHaunterbHa (0,25—0,30n2), TO 
HMeHHO B STOT HanGouee TaXKeWbI MOMeHT H Weaecoobpas- 
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Z—rInst 


Ho CpapnuRats pagauanbie nycxu. Ha puc. 12-8 mpnpementr 
3HaueHHA THApAaBANYeCKOTO OCeBOrO yCHJMA, VaCTOTbI Bpa- 
WCHAA H TOAWMHb! MaCJAAHOH mseHKH B KOHWE MepBoro 
o6opota poropa mpu myckax arperata Borkuncxol TSC 
C Pa3IMUHbIMH NYCKOBBIMM OTKPbITHAMH HalpaBvsloUlero 
alliapata M pa3sJIv4YHbIMH MYCKOBBIMH yTaMH YyCTaHOBKH 
alonacte paOouero Komeca. M3 Hero BHAHO, TO HaHOollb- 
lee 3HAYCHHe TOJMMMHBI MACJAHOH WeHKH TOsyyaercs Npy 
OTKpbITHH HampaBaarourero almapata 30% mu yrae aona- 
eteli pa6ouero Koneca 420° (Hau6onbulem). 

ToauldHa MacJIAHOH MeHKH ABAMeTCH OCHOBAbIM T0Ka- 
3aTeleM HadexKHOCTH padorE NOAMATHHKa. OnHaKo u3Mepe- 
He ce YpesBbliaiiHo CO%RKHO HM MPOKSROMHTCH OHO CpaBHu- 
TeMbHO PCAKO— AHUIb NP CHeUMANbHEX HCMbITAHHAX MOL- 
HATHUKOB., QKciyaTalwouHorO ciocoba UsMepeHuA TOJI- 
WWHbI MacdaHoO menu moka ver. Moxxo onpexeautb 
YCKOBOH yroa ycTaHOBKH sorlacte paGoxero Koneca H OT- 
KPbITHe HalpaBasiollero alllapata, pH KOTOPHX NaenKa 
B Olpesesenublii MOMeHT TlycKa IIpHuuMaer Haw6ombulee 
3HaeHHe, He MpOH3sBOMA HeNOCpexCTBeHHO HsMepeHHit TOA- 
IWHHbI MacuAHOH nvieHKH. Boimounaetca TO caexyouluM 
o6pasom. 

Cpeanee suauenue TOME! MactaHoh meHKH ompese- 
sisetes tpopmyaol [JI. 26] 


(12-1) 


PAC [cp — CPCAHAA BASKOCTH MaCwla B IWeHKe; u — cpeaHAA 
OKpy2#KHat CKOPOCTb; Pop— CPeAHAA yAeubuaA Harpyska Ha 
cerment; &—xooPpuunent, 3apHeallui or KoN@uTypanun 
H pasMepoB CerMeHTa, a Takxe OT OTHOIMeHHA TOMUMHEE 
MaCIAHOH NACHKH Ha BXOAHOM Mu BLXOHOK KPOMKaX cer- 
MeHta. 

Zlaa xaxoro-1u60 MoMeHta tlycka (HalpHMep, 219 KOH- 
ma lepBoro oGopota poTopa) BeAHYHHE! WH Pep ONpexemA- 
1OTCH 3aMEPaMH, a [ep BbIUHCMAeTCA NO TemMeparype cer- 
MeHTOB HenocpexcTBeHHo nepen nycKoM. Koadpuunent & 
AAA LANWOTO NOANATHUKA MOAKHO C HOCTATOUHOH creneHblo 
TOUHOCTH CYHTAT NOCTOAHMBIM. 

Vsmepus 8 KoHe mepBoro oGopota poropa 4acToTy 
BpalleHuA H OCeBOe THAPaBMUCCKOe YCHAHe HM ONpexeaHB 
cpeLuioio yieibuylo Harpy3ky Pcp, MOACIHTAB pep, MOMKHO 
BRYUCIUTS MWIk PaSIMUHEIX MyCKOB 3Hay¥eHHA BeMMIMHBI, 
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iipotiopiynofaapHon cpéque TosUiiHe MacasHol maéHki. 
Hasopem ee OTHOCHTebHOH TOAUIMHOK MacasHOH MIeHKH 


hi =Kho=Y 2%, (12-2) 


rue k’=1/k=const. 

Ha puc. 12-8 Brepxy npusexenbi Kpupbie usmenenua A’ 
B 3ABHCHMOCTH OT Qu H Gn MO pesyAbTaTaM OMBITOB Ha ar- 
perate Borkuncxoh T'9C. [ockonpxy B 9THX OMbITax NyckH 
HPOW3BOMHINCh IPH OHO u TOK Ke TemiepaType CermMeH- 
TOB, BASKOCTb MaCJla Opiia IipHuata mocToaHHOH, moacier 
Besca mo Gouee npocrof dopmy.te: 


hep=k Vy (12-8) 


rye N—vyactoTa Bpalenux poTopa B KONE NepBoro oO60- 
pota; P—wnarpy3ka Ha NOAMATHNK B KOLie NepBoro O6o- 
pota; k—nocrosnunl Kosppuluenr. 

Kak BuxNo M3 pucyHka, NMoxcuuTaHnas TakuM oOpa3oM 
oTHocuTerbHad Tommi macanHol saenxa h’=V n/P 
H3MeHSeTCH B SABHCHMOCTH OT Gy H Qn TAK Ke, Kak HW He- 
nocpelcTReHHO H3MepeHHadA TOAULMHA MAaCJAHOH IWJICHKH. 
Ee nan6oabiiee 3HaueHHe Take MpuxXOAWTCH Ha MyCKH 
C @u=+20° 4 dn =30%. 

Takum o6pasom, HMe€€TCA BOSMOXKHOCTh ONpPeMeATb Hali- 
BLIPOAHehWee iA NOANATHHKA CoueTaHHe yraioB yCTaHOBKH 
amonacteli paOouero Kosleca H OTKPHITHH HamlpaBsasaioulero 
allllapata fpH MycKkax 6e€3 CMOMHbIX 3aMePOB TOJILEMHbI 
MaciHHolt naexku. lpn srom rpeGyerca nsmepenue mpH 
TepBblx Abyx oGoporax poTopa AHlIb Ocenoro rH{paBvinye- 
cKOrO yCHAIHA H YACTOTLI BpallenHA poTopa, a TAakxwKe TeM- 
nepatypbl cerMeHTos wepex nycKom. Stu usmepenusa mpo- 
H3BOLATCA CPpaBHUTeALHO HecnoMHO uM He Tpe6yoT BCKpbI- 
THA MACJOBAHHbI 1 pa36opKu MOANATHHKA. 

PaccmorpeHHblii ciocoO onpexesenua HauBbiroquelime- 
Tro coveTaHHA MYCKOBOTO OTKPbITHA HaNnpaBsJAIOULlero alitla- 
pata u fyckoBoro yraa ycTaHoBKH Jomactelt padouero KO- 
deca MOKHO MPOUAOCTPHPOBATh CuICYIOMMMMH MpuMepa- 
mu. Ha arperate Ne 5 Boaxexoi TOC umenu XXII chesga 
KIICC Opi mpou3Befenbl 3aMepbI OceBOrO yCHAMA HM TOM- 
UWHHbI MaCIAHOM MIeHKH Nip H€CKOJbKAX 3HaYeHHAX Tly- 
CKOBOrO OTKPbITHA HalpaBJAtollero alfapata Hu MOCTOAH- 
HOM yrae ycTaHoBKM Aonactel pa6ouyero Koneca Gu=21,5°. 
Ha puc. 12-9 sHusy MoKasaHa 3aBHCHMOCTb OceBOrO ycu- 
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OWA U TONMMHb! MaCIRHOM MeHKH OT Qn pH Gr=21,5°. 
Tipupeuenbl HavGoapuine s3iayeHHA OceBoro TumpaBanue- 
CKOTO YCHHA pw NycKax M MoOvly4eHHbIe Mp 9TOM cper- 
He SHAYCHHA TOJIMHHD Macianoi maeHKH (cperHHe no 
wectH AaTunKaM Ha o7HOM cermeHTe). C yBeanuenneM oT- 
KPBITHA HalpaBsaiollero anmapata oceBoe ycHJine pacter, 
a TOJUMMHa TeHKH yMcHDbUIa- eas 
etca. Bile Ha 9TOM 2e pH- tied | 


cyHke MOKa3aHO H3MeHeHHe 0,24 

uacTOTh! BpaleHHA H mapame- 

tpa h'= V pn/P. Buano, 410 
OTHOCHTeibHat TOJMMHa Mac- 
‘AHO mienku A’ uamensetca 
B 3aBUCHMOCTH OT OTKPbITHA 
HanpaBlaiomero ammapata 
Tak we, KaK H H3MepeHHad He- 
NlOCpeACTBEHHO TOJILMHAa Mac~- 
manok naenKn h, 

Ha arperate Ne 5 Pu- 
6unckoh TSC myckosnie xa- 
PaKTepucTHKH CHUMaJCch 6e3 
HenocpescTBenHOro Hg Mepe- 
HUSA TOJMMAbI MacaaHOl WeH- 
ku. U3mepaauch smith oceBoe 
THIpaBsHyecKoe ycusIMe HM Ya- 
crota Bpamenua potopa. Ty. Pus. 12-9. Tlycxopne napamerpst 

nownaTHuKa arperata BoaxcKolt 


CKH MPOHSBONHANCh IPH pa3s- [3C ymewu XXII cpesga KTICC 
AHYHIX HYCKOBDIX OTKPbITHAX — npH epsom OGopore poTopa. 


Hampapaslousero ammapata 

PaSIMUHbIX MYCKOBBIX yrax ycraHoBku lonacrelt pa6ouero 
Kouleca, MpHueM TeMMepatypa cerMeHTOB H BpeMA CTOAHKH 
arperaTa mepex KaxK1bIM MYCKOM OBI OMNHaKOBHMH. Pe- 
3YJibTATE OMEITOB MpexcTaBvienbl Ha pic. 12-10. Kak BunHO 
U3 Hero, MAKCHMaJbHOe SHAYeHHe OTHOCHTebHOM TOIMMHDI 
MacasHol neukn h’= YnjP noayyeno mp an=35%' 1 
qu=+10°. 

Cpasuenwe mycKoBbIX xapakTepucTHK arperaTop ¢ mo- 
BOPOTHO-JlONacTHbIMH TypOHHamMuH BorkuncKol, BomxKcxort 
umeHu XXII cbesqa KIICC u Pat6uncxoh TSC noKasti- 
BaeT, UTO [WIA KaXKLOrO H3 HMX HaMBbIrOAHeAuIMe NycKOBbIe 
OTKPbITHA HanpaBamoulero ammapata pasupie (cooTserct- 
senHo 30, 25 u 35%), a HaHnBroxHehmumn nycKosbimu yr- 
Jamu yeTaHOBKH omacreli paGovero Koneca apamiotes 
HanOorpmne, 
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Takum o6pa3oM, Jif KaxKMoro THNa arperata wMeeTcs 
CBoe ONTHMabHOe aHayeHHe NYCKOBOrO OTKPHITHA HanpaB- 
amoulero alinapara, KOTOpoe WomKHO GbITh oNpexemeHo 
9kcilepHMeHTaabHO. 

Ha nyckosble XapakTepHCTHKH NOANATHHKA OKa3bIBaeT 
BAUGHWE HE TObKO 3HayeHHe MycKOBOTO yraa ycTaHoOBKH 
uomacteli pabowero xKovieca 
TYpOuubI, HO H 70, Korfa Ha- 
unHaeTcCA CBOpayuBanne oma- 
etefi mpu mycke. Eoin ono Ha- 
UMHaeTCA OLHOBPeMeHHO c OT- 
KpbITH€M HanpaBAAiousero an- 
tTlapata, TO B MOM@HT Tpora- 
HUA arperaTa KM Ha NepBOM 
o6opote potopa yrom ycraHoB- 
ku Jlonacteli CraHOBATCA MeHb- 
me MYCKOBOrO H OceBOe YcH- 
JIH€ COOTBETCTBEHHO YBeIHUH- 
Baetca, Ecau xe cBopatnpa- 
Hue glomacreH HauHHaeTca 
TOMbKO Mocse Toro, KaK Ha- 
MpaBsioMlM allapat Jocrur 
MYCKOBOrO OTKPLITHA (a K 9TO- 
MY BpeMeHH porop yxke coBep- 
WHT OKONO O6opoTa), TO oce- 
Boe YruypaBsuueckoe yeuue 
nowlyuaeTc? Menpute. 

Ha puc. 12-11 mpusezennt 
45012 %,_| pesyapratpl o6pa6orku ocuns- 

1 20 25 3 385 % NorpamMM AByx myCcKoB arpera- 
Pad) 1240; Myeddae mapanersisr— ep ON NCO aed, EMCEE 
pu woanavanka arperara Ps XXII cbesaa KICC: onnoro 
6uncxoli TSC B Kone nepsoro C HOPMAVIbHbIM Hava/lOM CBO- 

oGopora poropa, pauHBauusa vionacteli paGoue- 

ro Kosleca (B MOMCHT Hat¥asa 

OTKPbITHA Hanpabsmiollero almapata), Broporo—e¢ nosq- 

HuM HayasoM cBopauMBanua somacreli pa6ouero Komneca 

(nocae HOCTHxKeAUA HaNpaBAMOMMM amnapaToM MycKoRoro 

orkpbitns). As rpadwxon BHqNO, 4To BO BTOpoM cay4yae 

HawOOapliee 3HateHHe oceBoro YCHIHA TIpH NycKe Ha 
1,00 MH menbule, vem B HepsoM cayyae. 

SanzepxKxa B Haale CB0pauMBaHHA noMacrel pa6ouero 
Ko.leca He TOAbKO YMeHbUaeT Harpy3Ky Ha NOANATHHK pH 
NyCKe, HO H HeCKOJIbKO yBeIMYHBaeT ycKOpeHHe poTopa 
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arperara 8 HavanbHbti nepHon mycka (puc. 12-12). Tlom06- 
Hble pe3yJbTaTbl Obl MoAyueHst H Ha Apyrux TSC, umer- 
WX arperatbl ¢ MOBOpOTHO-soNacTHEIMH TypOHHamu. Ta- 
KHM 06pa30M, paccMOTpeHHOe MePOMPHATHE NOMOAKHTEAHO 


bal T 


p00) Hi 
400 


Puc, 12-11. Pesyavtarsi nyckop arperata Ne 5 BomaucKof TIC umenn 
XXII cxesaa KIICC. 


@—upa Hopnamsuom (partie) csopaunpani sonacteft pa6owero xKoaece; 6 — 
MPH Uosiiem cBopasumauHN woNACTeR Padovero Komeca, 


cKa3biBaeTCH Ha paOore NOMMATHMKa pH Myckax Mu MOET 
ObITb peKOMeHAOBaHO AIA BCeEX arperaTOB C NMOBOPOTHO-s0- 
nacTHbiMy Typ6uiaMH. 


B oTjeabupix cuyyaaX, KOFMa MPOKSBOAWICh MyCKH C MasbIMM my- 
CKOBLIMM yriiaMM ycTaHoBKu domacteli paGovero Koeca M pao HagH- 
HagOch WX CBOPayHRaHHe, Booobile He yabanoch pasRepHyTb poTop 
arperata. Tak, Bo Bpema Hcnbiranuk arperata Ne 2 Pri6uncKoli TOC npa 
OMHOM 43 IIyCKOB C @_=—1l0° (3T0T yroa Gbin mpwuAT Ha TSC B Kaye- 
crbe nyckosoro) # vavane cpopaynsanua sonacteli pa6overo Koseca 
OAHOBPEMCHHO ¢ Ha¥a1OM OTKPLITHA HampaBasiollerd anmapata potop He 
YAalOcb pasBepHYTb Wake MPH NOCTWKEHHA HOpMaabHOTO MyCKOBOTO 
OTKpEITHA HalIpaBamoUero anfapata. STO MpowsoulO BcMeLCTBHe TOTO, 
WTO K MOMeHTY AOCTINKeHHA MyCKOBOrO OTKPLITHA HaNpaBasiouero anna- 
pata sjonacta cBepHysHcb 20 P=—L) Ocepoe ycHaHe Bospocio Ha- 
CTOMBKO, YTO OKASATOCh HeBO3MOKHHM MpeOLOseTh cub TpeHUA H 
casuuyte potop. Morpedosaoce cuosa yctaHonyte stonacrm xKoseca 
Ha @u=—10° H ocymiecTBAMT mMyck ¢ 3a%epxKKOH MX cBOpauHBAaHHA. 
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Tlon6upaa uaupnroguelimee c TouxH speHus padorst 
NOMMATHHKO’ COOTHOWMCHHE MYCKOBLIX YrIOB YCTaHOBKH JO- 
nacteii padouero KOseca HM MYCKOBEIX OTKPbITHM HanpaBssi- 
joulero alllapata, clleqyeT HMeTh B BUAY, ITO HsMeHeHHE 
HYCKOBLIX YCTaBOK peryAMpy!oumx opranos TYPOMHEI mpH- 
BOAWT K W3MeHEHHIO BPeMeHH, B TeYeHHe KOTOPOTO OCTH- 
raeTch HOpMasbHad Yacto- 
od faut va BpaleHust poropa, Tr. e€. 
zit Pr=427,5° K yBesMUeHMIO WH yMeHbULe- 

HHIO BpemenH mycKa arpera- 
ta. Oco6enHo 3aMeTHO cKa- 
BbIBACTCH Ha 9TOM TIyCKOBOe 
OTKPbITHe HampaBAAUlero all- 
mapara. 

Ha puce. 12-13 noxasana 3a- 
BICHMOCTb BpemenH HaGopa 
96%! HopmadbHol YacTOTLI 
~} BpaujeHud My OT NYCKOBEIX yr- 
£ 2 4 6 8 ¢ fog H OTKpHITHA IA THApoar- 
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Puc. 12-12. Ha6op HopManbuol 

YACTOTDI BPAlieHHA B HavaAbHbit 

nepHox mycka arperata Ne 5 

Boawcxoi TOC umexn XXII 

cpesaa KIICC npn Gn=+21,5°, 
n= 35%. 


peraTos ¢ nosopoTHo-sonacr- 
HBIMM TypOHHaMU Tpex pasHErx 
TSC. Us nero Bagzyo, 470 Bo 
BCeX cylyuaax yBeaMueHne nyc- 
KOBOTO OTKPbITHA HanpaBssio- 


1 — nw nosnnem caopoumaynn no- WerO aliltapaTa MpHBOAUT K 

Pannen tagpeuioannir newacron pa, CHIKEHHIO BpeMeHA HaGopa 

Gouero Kouteca, HOPMaJbHOH YaCTOTHI Bpallle- 

Hua. TO cHuKeHHe  pas- 

THYHO JA PasHBIX arperaToB U 3aBHCHT B OCHOBHOM OT 

Maccbl poTopa arperata. Tak, yBeuM4eHMe TycKOBOro OT- 

Kpbirna c 20 go 40% npHBoguT K CHH2KeHHIO BpemeHH Ha- 

6opa 96% aa ua arperatax PwrOuncxoh TOC na 20—25 c, 

Borxuncxoi TOC—na 15 ¢, Bowxcxoh TOC umenu XXII 
cbeaga KIICC —na 10—12 ¢. 

SasucumocTh Bpemetu HaGopa HopManbHoh dacroTH 
BpallleHua OT NYcKOBOrO yraa ycraHoBKH JOnacteli pabo- 
“ero KOMeCa HECKOMbKO Oomee cuoKHaK. 3 puc. 12-13 Bua- 
HO, YTO IPH OMpPefAeMeHHBIX yraxX OHO MMHUMAJbHOe: LAA 
Ppr6uucxow TIC apy gu=—5+0°, na Borxuncxol TOC 
npu +7++10°. 

YuHTHBad BAMAHHE MYCKOBBIX YCTaBOK peryUpyloNMx 
Oprados TypOHH MOBOpOTHO-oMacTHOro Tuna Ha padoTy 
HOANATHUKAa H Ha BpeMA NycKa arperara, MOxHO peKoMeH- 
7LOBATb caenyoulee; AIA arperaToB, y KOTOPbIxX NOANATHHKH 
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Cc 
50 
gyrteoe | |F 
40k 50} 
= 419° qa 
22) Lal | 2%] 39] fn 


20 25 30 a5 40% 10 2g" 


a 
4) 
Puc. 12-13, Kpxpnie sabacumocta spenenu waGopa 96% uopmaabuolt 


WACTOTH BpalueHHs or MYCKOBUX yraoB iH OTKpUTHi. 


a@—Boaxcnan TOC umenx XXII cpesna KCC: 6 ~ PaiOuncxas TOC: 
6— Borxuncxax TOC. 


pa6otawr B TAxKeAbIX pexuMax (uMeloT GosbUlyI0 Harpy3- 
Ky, BBICOKy!O yedbKy10 uarpysky, Gombe pasmepHI cer- 
MeHTOB MT. 2.), BbIOOP MyCKOBLIX yraoB H OTKPLITHA mpo- 
H3BONHTD, ROOMBasch OONerueHua padoTsI NOAnATHNKO;, 
HeCMOTPA Ha TO, 4TO NipH SToM yReanuMBaercs Bpema HaGo- 
Pa HOpMadbHOH YacTOTbl Bpallenua (T. e. Bpema ‘RRONA 
TuApoarperata B paOory H3 pesepBa); Mua arperaros, 
HMCIOWMX erKOHarpyKeHHble NOANATHUKH, O6amatomlve 
BbICOKOM Mae2KHOCTbIO, TAaBHEIM (akTOPOM MOxXeT GLITb 
BpeMa HaOopa HOpMaJbHOl YacTOTH Bpallenua. 
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12-2, NYCKOBBIE PEXMMb! NOANATHKKOB 
THAPOArPEFATOB C PAAMANbHO-OCEBbIMM TYPBMHAMH 


Ecam nozopotio-nouacrubie THAPOTYpOuHEI uMeloT 
Hwoltvoe peryaHposanne: aonatKamH HalipaBsaiolero ani- 
Napara uw sJonactamu pa6ouero Komeca, to B PaqHadabHo- 
OceBbIx ruxpotypOuHax MOxHO peryaMpoBaTh pacxon BOLbI 
TOAbKO WOMaTKaMH Halipagasiouero annapara. Jlonacra 
paOouero Komeca y WHX 3aKpennenH 2KeCTKO H He moBopa- 
WHBalOTCA. Sta KOHCTPYKTHBHaA OCOSeHHOCTS Haknanupaer 
OTleqaTOK Ha NycKoBble XapaktepucruKH arperara, Bua 
foume Ha paOory nogustHuxa. Kpome toro, coornomenne 
Mey NOHO HarpysKolt Ha NOMMATHUK H Becom Bpallla- 
joulixca yacrelt y arperaToR c padMavtbHo-oceBbInn TYp6u- 
WaMu OObIsHO MHOe, YeM y arperaToB c NOBOpOTHO-jonact- 
HBIMH TypOHUaMH, YTO TalOKe CKASbIBAeTCA Ha pa6ore noz- 
MATHHKA B MyCKopol nepnog. 

OxnuM u3 nanOonee saxutrx axtopos, Baumiomux na 
paboty noxnaTuuKa, sBagetes XapakTep usMeHeHHA OCeBO- 
fo THApaBaMuecKoro ycHaMA B Hauane nycKa. Eon y arpe- 
TaTOB C NOBOPOTHO-sionacTHbIMH TypOuHamu ocepoe yeusne 
MpH ycke Xocruraer wanOonbilero 3nauenus B Kone 
flepBoro O6opota poropa, a 3aTem yMeHbUlaetcs, to y ar- 
peraToB C pastuabHo-ocesbiMu TYpOMHaMH B TeYeHHe BCero 
Nepuola ycKopeHua potopa mpowcxoguT BOSpacTanle oce- 
BOrO YCHJIHA, KaK 8TO BAAHO u3 pac, 12-14, ua Koropom 


Hlazpy3eu, Oeticmeyouue na nodnamauxu aepera 


HPelCTaBIeHM pesyabrarh o6pa6orKu OcuHJIOTpaMM nyc- 
KOB arperata Bpatexoit T9C1 Tp ABYX 3Ha4yeHuAX TyCKO- 
Boro OTKPBITHA HallpaBlsourero anmapata, HanGoapmero 
SHaYeCHHA OceBOe yeumHe mocruraer TOJILKO Torma, Kora 
4uacToTa Bpallenug upHOanKaerca. K HOpMaJbyoh H nponc- 
XOAHT MPHKpbITHe HalpapasMomero annapara ¢ mlycKoporo 
OTKPEITHA HO OTKPHITHH XONOCTOrO xona. TaKoe ugMenenne 
Oceporo, THAPABAHYECKOTO YCHINA XapakrepHo a9 Bcex 
KPYNHBIX arperaToB c PaqvabHo-Ocesiima tTyp6unamu 
Aaa pa6ors nogznstanKa NOLOOHBIM xXapaKTep u3mMeHenus 
oceBoro THpaBsM4ecKOTO ycHAMA MeHee Onaronpusten, 
YeM TOT, KOTOpEIi HMceTcA y TYpOuH MOBOpoTHO-AONAacTHOrS 
TaNa (cM. puc. 12-1 12-2), 

B ra61. 12-2 npusenensr uarpysku, nelicrpyioune Ha 
TOANATHHKH pana arperaTos c PadHatbuo-ocessimn THUpo- 
TypCunamu. 3 nee BUIHO, YTO Bec —poTOpa AA Somb_UIMH- 
cTBa arperatos ¢ PatHaqbyo-ocennmn TYp6unamu cocTaB- 
aaeT 65—75% noanoti Harpy3Ki Ha NOAMATHHK, B TO Bpe- 
MA Kak MIA arperatos ¢ MOBOPOTHO-rONAacTAbINH TypOuna- 
‘MM on coctasaaa 50—60%. Mcxmoxeune cocrasnaer SHU 
arperar Tassuupcxon TSC, PaSoraiouwh mpu cpapuntenn. 
HO HHSKOM Hatlope —y Hero 9TO cooTHOMeNHe papno 54%. 
Vz ra6auut suzno Take, TO HanOorbUaK Harpy3ka Ha 


1 Ha AaHHoM arperate ycraHosseu noznaTanK na rHApaBamueckol 
onope, KOTOPLI paboraer Gea TPUHYANTeMbUO NonaIH Macaa NOR paB- 
venneM, Umewmelica xa zpyrux arperatax Bpatcxoh TC. 


Ta6auna 12.2 
mos ¢ paduanrsno-ocesumu 2ud pomy pouxamn 


i Poe 2 100, 9% |puake, 
Tuapossextpocratina a itt typ Suan cane | G, MHI Pa 100, % JPMaKe, MH 


Bparckat, PO-662-BM550 12,7 | 8,5 67 4,20 
Kpaciospexas, PO-115/697a 28,0 | 16,50 60 12,00 
Tlaapuasckas, PO-BB-600 10,55) 5,65 54 4,9 
Byxrapmatickas, PO-211-BM-410 5,05] 3,75 74 1,30 
Tromyurckaa, PO-246-BM-265 3,60] 2,25 62 1,40 
Kanakepcxas,  Gonpmtoit arperat,] 2,0 1,40 70 0,60 
PO-40-BM-210 
Cxoanencxas, PO-123-BM-250 2,0 1,35 67 0,65 


MPEMedaH Re. Peyyy—omioe yexaNe: G—nec opamaomuxen xacreh arperara; 
~HaHGomsinee raApanTEYecKoe ocesoe yeuane npH nyCKe; P,,—rHApABTIEeCKOe oceBoe 
Ne NSMEPANHCS, A HOayYeUs! DacteroM. Lame no oeTemeMEIM TSC noayienss wenocpeneTEeH 
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Pry & G+P, G+ pt 
100, %| _7r rt 
Pry MH | Pp, MH rane 1% % Bane 197% | a 100 % = 100, % 
1,00 2,45 24 58 78 86 
5,00 9,00 42 75 76 88 
0,90 | 9:70 20 55 62 79 
0,65 | 0.85 50 65 87 £0 
0:80 0,90 59 66 85 &7 
0,35 | 0.36 58 60 88 88 
0,21 0,30 32 46° 78 82 
PMAKC _ yandonnines ritqpasanectoe cease YcHane, AelcTeyiomee Ha NOANATHEK; Pa 


Senane B Kouue I-ro eSepora; PMAKC ang Towymckol, Kauaxepexol a Cxoguenexoti T3c 
BeIME gaMepasn. 
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Pue, 12-14. Pesyautare o6pa6orxu ocumanorpamm mycxon arperata 
: Bparexol TIC. 


; A—sactora _spattenua poropa; 
- Nanpawamomero —annapara; A a__apattemm Opa 
Boo tuapanariecnoe ocence youaue, @—nysk PX dy-37%; O— MYCK MP 
‘oo — Tal 


a= 45%. 


NOANATHHKH Mpu nyeKax Dak arperatos ¢ pastaaHo-oce- 
BLIMM TypOHHamH cocTaBanet 80—90% noaHoro ycnana, 
B TO BpeMA Kak JA arperaToB ¢ MoBOpoTHo-sonacrHEIMU 
TypOnHamu ova pasa 65—75 %. 

are o6pasoM, Mp OMHAKOBEIx OOUWMX Harpyskax Ha 
TOANSTHUKH c¢ TypOMHaMH PaxManLHO-oceRzoro Hu MoBOpoT- 
HO-nOMacTHOrO THIIa NOMIATHAKA Mepsblx OxasbrBawTcr 
B Ooslee TAKECNIX YCMOBHAX BO BPeMA MyCKOB: Ha HUX pH 
myckax Zelicrpyer 6ombilat Harpyska H MeHee 6naronpua- 
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TeH Xapaktep usMenenua 
musa, Oto 
MATHUKOB. 
Yeaosua padornr NOMUIATHHKA arperata ¢ paqnasmtbHo- 
Ocenol TypOuHol MoryT HecKOaDKO MeHsTECA npH myekax 
B saBHCHMOCTH OT TYckKOBOrO OTKPEITHA HampaRasiomero 
MH 


oceBoro THApaBHYecKoro ycu- 
AOWKHO YURTbIBATSCH TPH MpoeKTUpOBAaHHH NO- 


%00 


a 10 20 30 40 C 


Puc. 12-15. Pesyavrarst onsiros C pasqMdHBIMH MYCKOBLIMH OTKPEITHA- 
Mu arperata Tansnupcxoi POC, 


amlapata. Yeeanyexue aycKosoro OTKPBITHA BeneT, c Of- 
HOk Cropoun, K Yckopenuio Ha6opa HOpMamBHOw uacToTH 
BpatleHus PoTopa, sto oOaeraaer padory NOwNATHHKa, 
© Apytok cropoun, —xK yBeanyexnio THApaBsMuecKorO oce- 
Boro YCHJMA, UTO yTAKEIAeT paboty nozNsTHuKa. Umeerca 
ONTHMANbHOe sHayeHHe MYCKOBOTO OTKDEITAS, KoTopoe 
AOMKHO ObITh oMpeneneHO ONSITHEIM NYTeM Wit KaxZOro 
KOHKPeTHOTO Tula mu pasmepa arperata. Ha puc. 12-15 npa- 
BeACHbI PC3yAbTAaTEI TyCKOB ¢ pa3sqM4HBIMH YCKOBBIMH OT- 
KPBITHIMH Hanpasssionero annapata arperata Tl1apHHb- 
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cxoh TSC. Xopomo sugno BAMAHMe NYCKOBOTO OTKPBITHA 
Ha ycKOpeuue poropa u wa snayexye oceBoro THapaBrngre- 
cKoro yuma. ‘ 

H3 puce. 12-16, rae NpuBekeHbl sabucumocru tapamer- 
POB, XapakrTepusyiomnx Pa6ory NOAMATHHKA, OT MycKoBoro 
OTKPBITUS LA KONA NepBoro OGopora PoTopa, BHAHO, «To 


mxy — od/muy 
HI 


400! 


Puce, 12-16. Tyckonie XapakrepHctuxy NogmatHuxa arperata Tlas- 
BunEcxol TIC (6 kone nepsoro oGopota potopa). 


—— = H=405 wy; —— H-375 oi; th —spemx cozeputertia nepporo 
ovepora; Poe —Ocenoe rmapananueckoe yeuaue; m—acrora Bpaienun woe 


A—cpeauna ronuytna Macasuol mmenku (no 6 naTunKan). 


TOMA MaCcAAHOn Me@HKH A, BBIVHCeHHas No ecru TOU. 
Kam 3amepa fy—he, nomyuaeres 3 Hauase nycka HavGomb- 
melt np NYCKOBOM OTKDBITHA 20 H 30%. Takum o6pasom, 
B HavaJpubl MoMeHT llyCka BuPOHO UMeTb MyCKoBoe oT- 
xpsitue 20 uu 30%. Orxppirug 25 a 35% maior Mezpumne 
SHayeHua TOJUMMHEI Macaanon MWI€H KA. 

Takasa 3aBMCHMOCTB TOMWMHbI MacsAHOn MMI€HKH B Ha- 
Yase yeka or nyckosoro OTKPBITHA CBA3aHa 'B OCHOBHOM 
© XapaktTepom u3sMeHeHua oceBoro yeuana. U3 puc. 12-16 
BUIHO, UTO IPH yBenH4YeHuu mycKoBOro OTKpbitus ot 20 zo 
25%' ocepoe THApabAHYecKOe ycuaHe P Bospacraer sxaun- 
TeABHO, a IPH yBennuermu c 25 no 30% 3 4—5 pas menp- 
we. Tp qatbHeliem ypeauaennu MYCKOBOrO OTKpBITHA 
¢ 30 no 85% mpupocr ocesoro THAPAaBJMYeCKOTO yCHAHA 
CHoba ypemHunpaerca. CoOTBeTCTBEHHO IPOHCXORUT Hu H3- 
MeHCHHe TOJIMHHE! MacAaHo MWIeHKH: B TauaqbHoi cTaqna 
RYCKOB MpH @y—=20-+30% uxenka Toulle, vem upy 25 4 
35%. 
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Ha ocuone mpopeyenhiix H3Mepennit akcilyatalwouHOMy 
nepconasy [aspurpcxoit [SC 6s110 pexomexjonano myc- 
koBoe orxppirde 30%. Ip stom orkpbrran ycKopenne po- 
TOpa AO HOMMHAaMbHOH YacTOTE Bpallienux mpoucxonuT B 2 
pasa Obicrpee, vem npn 20% (22 smecto 42 ¢ npn H= 
=40,5 m). Cpeguee sHauenne ToaMMHbI MacaaHol maexKn 
B TOM H ApyroM cayuae B KOHe MepBoro o6opora onHHa- 
KOBO np Hatope 40,5 M, pH KoTopom u MPOHSBOLHTCA 
GombluMHCTBO NycKoB arperatos. IIpu nanope 37,5 m men- 
Ka HeCKOMbKO OovbUle IpH Qy==20%, HO MycKH mpH 9Tom 
Hatlope Oirpator ua TOC pegxo. 

Caenyer OTMe€THTL, 4TO BHAHHE Nyckosoro, OTKPBITHA 
Ha TOJUMHY MACISHOH MIeHKH B NOANATHHKAX arperaTos 
¢ PpalvadbHo-oceBbimu TypOnNaMu MeHbIUe, 4CM B MOMNAT- 
HWKaxX arperaToB ¢c TOBOPOTHO-ONaCTHRIMH vypOunamu. 
S70 XOPOMIo BHAHO us cpaBHeHHaA pue. 12-8 1 12-16. Tem 
He MCH€e HaxOK ewe ONTHMAMbHOTO MycKOBOrO OTKPHITUA 
HestecooOpasHo, ocaGeHHo ecrM MOnMATHUK paOotaer HenO- 
craTouHO HayexHo. Onpemeienve TONMHE MacanHoli 
‘WICHIGH MOXHO MpoBectH u Ges HeMocpexcTBeHHOTO samepa 
mo mapamerpy V pnjp, koTopbli Tpe6yer usMepeHna pH 
HYCKe JHE OCeBOTO YCHHA H YaCroTHI ‘Bpalmexus. 


12-3. PABOTA NOANATHMKOB MPH OCTAHOBKAX THOPOAIPELATOB 
a) O6uyHe nonomenua 


OcravopKu THApoarperaToB, Tak Ke Kak Hn TyCKH, AB- 
JAHIOTCA TEMH PexxHMaMH padorer TOANATHHKa, ipa KOTO- 
PpIX TpeHHe BbIXOAHT H3 XHAKOCTHON (paspr H HayHHaloT 
HIpaTb posh MaTepuaabl Tpylwuxea MoBepxuocrell, wcrora 
HX OOpa6orKH mw Wenn pay apyrux ‘baxropes. 3uayntenb- 
HO YTAKeMOTCA ycNOBYA paboTH noznstHuKa, Pexum 
OCTAHOBKH, OMHAKO, ABIACTCA LA NOMMATHUKA B OombUNAH- 
cTBe clyyaen Ooee aerkuM, “eM pexKUM mycKa, B cumTy 
pala oOcroatenbers, Bo-lepBmx, TPyNHee coslaTb cnaoui- 
HYlO MaCJAHY10 WWeHKy Mey NOBepxXHOCTAMH, KoTOppIe 
HAXOAMIMCb B AJHTENbHOM COMPHKOCHOBEHHM MOL Harpys- 
sol H Me*KLY KOTOPDIMH Oba JIMUlb HesHayNTenbHan ocTa- 
TOUWNaA WIeHKa MaCila, YM BbILaBUTb B Mpomecce OcTaHoB- 
KM yxKe HMeIONIYyIOcA MaCJIAHYIO TWICHKY, HOJIHOCTbIO pa3ze- 
Asomyio NOBepxHocta tpenua. Bo-propwix, B mpouecce 
OCTaHOBKH Ha NonnATANK jelictByer HaTpyska MeHbillas, 
weM mp Mycke, Tak Kak OTcyTCTByeT Harpyska oT peak 
BOJbI, a Npv BKoOyeHHH TOPMOKCHUA B KOHEUHOR cTaqun 
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OcTaHOBKH MpOuCXOMHT HeKOTOPad MONOANHTeNHAH pa3- 
Tpy3Kka NOMMATHMKa 3a CYeT AeliCTBUA TOPpMO3OB. 

Ycnosux paGoTs 1oANATHHKa pH OCTaHOBKaX B 3Ha4H- 
TeMbHOH cTeMeHH 3aBHCAT OT Toro, Kakoro THMa ruApotyp- 
6uHa ycraHoBmeHa Ha AaHHOM arperate, KaKoB Bec poTopa 
arperara H OT Apyrux dbakropos. Tax, nO_NATHMKM Ha ar- 
peratax C MoBOpoTHO-ONacTHBIMH Typ6MHamH paGorator 
TIpH OcraHoBKax B Gomee werKuXx yCAOBMAX, YeM Ha arpera- 
TaX C PalMasibHO-oceBbIMH Typ6HHAMM pH PaBHbIX Harpys- 
KaX, @ NOAMATHHKH Ha arperatax, HMeIONLHX TAKeMLI po- 
Top, padoraior B Gouee TPyAHBIX yCJOBAAX IPH OCTAaHOB- 
KaX, YM Ha arperaTax ¢ JlerKMM POTOPOM pH UpOwnx paB- 
HBIX YCOBHAX. 


6) Ocratoskn rngpoarperaros ¢ noBoportHo-nonacTHEIMH Typ6nHaMnH 


OcoGeHHOcTbIO arperaToB C MOBOPOTHO-sOMaCTHbIMH Typ- 
OuHaMH SABAAETCH BOSHAKHOBCHHE B HHX B MpoMecce OcTaHO- 
BOK OOpaTHOro, T. e. LelicTBylolero BBepX, ruqpaBANyecKoroO 
OceBoro YCHVIMA, KOTOPOe SHayuTeIbHO pasrpyxKaeT nol- 
TATHHK B HatasbHO CTaquu OcTaHOBOK H CilocoGcTByeT 6o- 
Wee AWHTCIbHOMY COXpaHeHHIO TOACTOH MaCAAHOH ma0eHKH. 
Ha puce. 12-17 upueegzenti Kpupbie usMeHeHuaA OCHOBHEIX Be- 
JIMUHH, XapakTepusyiomux pabory NMOmNATHUKa MIpH pa3- 
rpyske u ocranopxe arperata Borxuncxoi TOC c typ6u- 
HOH NOBOpOTHO-soOMacTHOro Tuma. Kak Bugio0, np pas3- 
Tpyske reHeparopa 0 xogocroro xoya (@=200 mm) 
TIPOHCXOAHT YMeHbINeHHe OCeBOFO FUAPABANYeCKOrO YCHINA 
M KPYTAUerO MOMeHTa O BeENMYHH, O1U3KHX K HYJeBbIM. 
Tip NomHoM 3aKpbITHH HanpaBamoulero annapara mpouc- 
XOMUT MadbHelitee peskoe yMeHbINeHHe OceBoro ruApaB- 
JIM4eCKOrO yCHJIMH M KpyTALLerO MOMeHTa HO OTpHuaTedb- 
HbIX 3HaYCHHH: MOMEHT H3 KpyTAllero CTAHOBUTCA TOpMOSA- 
IM (3a CCT TOPMOsALero AelicrBHUA O BOAY JoMacTeit pa- 
6ouero Koseca, KoTOpbie pasBopauMBaloTca Ha nycKopoii 
yron), a raipaBaMuecKoe ycuHe — RB3ReIIMBAIOMMM (Ha- 
TpaBeHHbIM BBepx). HanGoubuiee sHayeHue TOpMOsALLerO 
MOMeHTa CocTaBsseT WA arperata BorkuucKoli TIC 3,5— 
4,0 MH-+M, a sgpemuBatomjero oceporo ruspaBmuuecKoro 
yenaua 5,0—6,0 MH. 

Baarojapa TOpMossilemy jelictBuIo O BoAy aonacrelt 
paGouero Kovleca ANUTEAbHOCTh OCTAHOBKH poTOpa arpera- 
Ta HeBelMKa: Qua arperatos BoTkuncKoli TDC ona cocras- 
aner 50—55 c c MOMeHTAa 3aKPbITHH HallpaBamioulero an- 
Mapata 4 20 NoHo ocTaHoBKH poropa. Dro 6GaaroTBOpHO 
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He \¢ 
0 0 2 30 40 56 60 70 80 39 103 1c 


Puc. 12-17, Peayaurarst o6pa6orkn ochunaorpaNMH ocTaHoBkH arpera- 
ta Botkuncxoi TSC. 
OGognayenna cM. Ha pac. 12-1. 


cKasbIBaeTCA Ha padore nognATHHkKa. BosHuKHoBeHHe OTpH- 
WaTevibHOro, T. e. wmericrsyiomero BBepx, oceBOro ycudua 
TaKHKe 3HAyHTeMbHO OGveryaeT padoTy NOAMATHHKA, TaK 
Kak oaat Narpyska Na moAnATHHK cHHxaercH c 19,0 
(ecau reHepaTop nlepex ocTtaHORKo paGotai nox Harpy3- 
Kol) qo 3,7—4,7 MH, a yuembuaa Harpyska Ha cerMeHTbI 
c 3,85 ao 0,75—0,95 MIla. Cromb 3Hayvtenbxoe (B 4— 
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5 pas) yMenpiuenne Harpy3sku Ha NoxMitTHMK pH OcTaHOBKe 
MPHBOXET K pesKOMy BOspacTaHMo ToaMHHBI MacasHolt 
II€HKH, HECMOTPA Ha Ha¥aBleecd yMeHbINeHHe uactoTE 
Bpaltlenua. HawGompmee sHayexve TOMA MacasHot 
MeHKH AOcturaeTcA B MOMEHT, Koa “acToTa Bpallennsa 
cumkaeTcH 0 0,8 HOPMadbHO!. B stor MoMeHT TomMuHa 
MacnAHOl WIeHKH BABA C JHUIHHM pasa Oombute, yem 6pia 
nepex ocraHoBkon. Tlanee B Mpowecce ocraHoBKu TOMMAHA 
MacJIAHOlt MuIcHKH MocTeneHHO yMeHbulaercs. TIpn cHwxKe- 
HHH YaCTOTE Bpaenusa o'20 06/mun, 7. e. 10 0,3 HOpMastb- 
HOH, TOmUHHAa MacnaHol mmenKu Taka xe, KaKOFi OHA OnI- 
Jia MO Havadia OcTaHoRKu. 

Takum o6pasom, B peayantate Pasrpyxawntero Aelicr- 
BHA OTPHUaTebHOrO OCeBOrO. ycuiua B TeueHHe Bceli ocTa- 
HOBKH NO HOJHOFO TipeKpalileHus BpalleHs mexay Tpynu- 
MHCA MOBEPXHOCTAMH DHCKa H CerMeHTOR cOXpaHaetca Ma- 
CaAHad Miewka. Takada padota mo_MATHHKOB B mpomecce 
OclaHoBOK XapaktepHa Ma Bcex arperaToB ¢ noBopoTHo- 
“OMaCTHBIMH TypOHHAMU, XOTH cTeneHb pasrpy3ku nognsat- 
Huka Aa arperatos pasupx TOC pasauuna. 

B ra6x 12-3 npusenenst zanupie, XapakTepusyioure pa- 
6ory noxznaTauKos arperaton pasupix TOC pH OCTaHOBKax. 
Bunuo, sro suayenue orpuiatenbuoro oceBoro yewina pH 
OCTAHOBKaX JIA OLHUX arperaToB cocTaBJAeT OKOMO TpeTa 
or Beca poTopa, Lan Apyrux—oKono gsyx rpeteit. Ito 
3aBUCHT OT MACChI poTopa arperata, or crenenn mogxTon- 
weHuA padoyero Koneca TypOHHDI 4 Apyrux tbaxtopos. Ha- 
HOONEe TAKEN ABMMOTCA OCTAHOBKH IN NOLNATHAKOB, 
HMCIOUMX BBICOKYIO YReAbHYIO Harpy3sKy Ha cerMeHTH if 
YCTa@HOBJICHHbIX Ha arperaTax C TH2KeIbIM poropom, y Ko- 
TOPLIX THTpabMYeCKOe OTPHAaTeNbHOe ycuIHe u aexr 
TOPMOXKCHAA sOTacTel O BOY CPaBHHTeAbHO HeBeNuKH. 

Us TaOMHUT BHHO, UTO K TaKHM arperaTaM OTHOCATCH 
arperatst Bowxexolt TOC umenn B. VW. Jlenuna. Y nux 
BewuKa Macca BPpaulaiouruxcea yacrelt arperata MH cpaBHH- 
Te€bHO HEBeEIHKO OTpHIlaTeAbHoOe ycuane MipH ocTaHopKe. 
Tlaureabuocra OCTaHOBKH STHX arperaToR BaABOe Goabue, 
4eM arperaTos apyrux TOC: 110—120 c mp mpanarom na 
TOC nayane topmoxenusa npn 12 06/mun (18% HopmManp- 
HoH YacToTb Bpalienua). B pesyaprate aun nonnATHHKOB 
arperaros Bosm«cxot FOC umeun B. UV. Jlewuna Gosee ra- 
AKCJIDIMH PCKHMAMH ABJIAIOTCA OCTaHOBKH, a He TIYCKH. Tipu 
XOPOUI€M COCTOAHHH NOANATHHKA OCTaHOBKH arperaToB Hpo- 
TeKaIOT HOpMaNbHO, OWHAKO ECAH HMeIOTCH KakHe-M60 OT- 
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Ta6auna 12-3 
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Nannue, Xapakme pusyioue pabomy nodnamnunos pt OCMAKOBKAX UH. 
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KJOHEHHA B MOAMATHHKe, yraKenmoHe ero paboTy, OH 
UPOABIKIOTCA pee BCerO MPH OCTAHOBKaXx. 

Tak, Ha HeHayexKHO paOoraBillem NOANATHHKe OZHOTO 43 
arperatos Boaxcxoh TOC umena B. H. Jlenmna 6pia o6- 
Hapyxkena 4pespLrialino BLICOKad BOMHUCTOCTD sepKambHOt 
mopepxHocru Aucka — 0 0,4 wm (JI. 11], Ona seispana Bur- 
cokylo Tysbeayuio yout Ha cerMeHTax, mocTurasury1o 
0,24 MH wa HapyKHbIx cermeHTax, MybCalMio TOAMHEEI 
MaCIZHOM MIeHKM, 3aTPyAHAAa MYCKH 4 OCTaHOBKH arpe- 
rata. Ilocae kaxolt ocranoBKu arperata oOnapyKuBamuch 
MOBPEX Lens CerMeHTOB. 

YcranoRKol MeCTHBIX MpOKNaOK MexKIy HCKOM x cTY- 
MHUeli BOMHUCTOCTh GbINa yMeHbMIeHa B 2 paza, HO BCe xe 
ocTajacbh Bblille HOpMbl, TIpH OveHHH 3epKaqbHO MoBepx- 
HocTH 44cka 0,20 MM B Ipomecce HclbITaHHH OblO MpoBe- 
CHO NATb MyCKOB MH MATS OCTAHOBOK arperara. Sameveno, 
NTO Hadabii0e TLOBpexAeHHe TOBeEPXHOCTH MpOucxosuT Tipu 
ocraHoBKax arperata, ¥TO cBx3alO Cc 6oabuIOM Maccoii Bpa- 
Wlaiouluxcs yacrelt arperara M CO cpaBHHTenbHO Mavol pas- 
TPYsKoH NOANATHNKa oO6paTHHIM OceBLIM rARpaBAMyecKHM 
yeuneM B [potecce octaHosKH. Ha mocmemHem o6opore 
poropa Obl saperucrupoBaH peskuil BCIecK TeMMepaTypbl 
TO TepMONapaM, 3a/iO%KeHHEIM HeTocpezcTBeHHO B OabbuTe 
B 2 mM or pa6oueli monepxnocru (pac. 11-6). Taxue 
BCIVI€CKH TeMIepaTypH, CBHLeTeMbCTBYIOULMe © MOMMIaB- 
TeHHH OaOGuTOBOH HoBepxuocTH, GbvIn OTMeYeHDI pu MRyX 
MepBbIX OCTaHOBKaX arperara. Ocmorp cermexToB mocae 
STUX OMbITOB NOKasad NOBperxkRenMe OaGSuTOBOH NOBepxHoO- 
ern, Cermentht Onin moqma6penti a mpoBegeno eme TpH 
nycka uw ocraHopKu, Yunrpraaa uoayyerustit onbit, TopMo- 
2%KeHNe TIPU OCTAHOBKAaX CTATH BKTUOUATh paHbie: Mp |7— 
24 06/mun (25—35% HomuHanbHolt uactoTH Rpaulenua); 
YBCIHIHIN Tak%Ke MaBeHHe cCHATOrO BosMyXa.. B pesysab- 
TATE MWIMTeIbHOCTS OCTaHOBOK CHH3HAacb co 110—120 zo 
80—85 c. Hu upu oguol u3 aTUX OCcTaHOBOK He ObWIO OTMe- 
YeHO BCIIeCKOB TeMIepatypbi. 

Takum o6pa30M, Oovee panHee H Gonee HHTeHCHBHOe 
‘TOpMOxeHKe ciocoOcTByeT OOMeruecHHIO paboTH TOANAT- 
HuKa HW IIpeqoTBpalienwio Tospexenuli. IIpw Bxmouennn 
TOPMOMEHHA RE TOIbKO YMCHbUIaeTCH Yacrora BpauleHnn 
H COKpallactcaA JVIMTCMbHOCTb OCTAHOBKH, HO WH YacCTHYHO 
pasrpyxaercs nomMATHHK. 

Tak, pH MHTeHCHBHOM TOpMOxeHHH arperata Bommx- 
exoli TSC umenu B. VW. Jlenuaa pasrpy3ka wepea nocaex- 
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HM o6opoTom poropa coctanaaza 0,80 MH, a 3 moment 
lpeKpaulenua Bpailenua 2,30 MH. 

Ha puc. 12-18 npapegenst pesyprarbi o6pa6oTKu oc- 
NuITOrpaMMbl ocraHopka arperata CapartorcKolt TSC. 
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Puc. 12-18. Pesyapratit o6pa6orkn OCKKHAIOTpaMMbl OCTAaHOBKH arpera- 
ta Caparoscxoi POC. 
Ososwanenus ext, wa pnc. 12-1, 


Kpome mpowx seamumn, xapaxrepusyiomux pa6ory non- 
NATHHKAa, Ha PUCYHKE NOkasaHO H3MeHEHHE aBeHUT B CH- 
creme ropMoxenua. Ilpx sxaovenuu topMomeHua ymeHb- 
WaeTCH BHTCHCHBHOCTb BO3pPacTaHHa OceBOrO ycHsHA, KO- 
TOpoe XO caMOrO KOHMa OCTaHOBKH TAK H OCTaeTCA OTPUNa- 
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‘TedbHEIM Oxaronapa pasrpyrKaioulemy zelicrauto TOpMO3OB. 
Buxuo takxe, uro nocae BKOYeHHH TOPMO3HOH cucteMbt 
HECKOABKO YMCHbIACTCA HHTCHCABHOCTb YObIBAHMA TOJINU- 
Mbl Macas1HOH MaeHKu. 

Cnenyer ormeruts, uo mp xopomem coctoaumn tox- 
UATHHKOB (xOpomiee cocrosuue sapxaasuol nopepxuocrn 
ANCKa, PaBHOMePHOe pacnpemenenue HarpysKu Mexmy cer- 
MeHTaMH M Ap.) OHH paOoTaior pH ocTaHORKax HopMasb- 
HO, axe €CMM POTOPL! arperaToR O4YeHb THIEN, Kak, Ha- 
npumep, Ha Bosxcxux POC umenn B. U1. Jlenuaa n umenn 
XXII chesqa KIICC. Bosmoxubl naxe ux ocraHoBKH Ha 
BulOere 6e3 TopMoaenua. B 3ToM oTHOMeduA xapakrepen 
mpumep Boaxcxoh TSC umenu XXII cpesna KCC, na 
KoTopoil B Mpolecce oKcnuyarauun nmponsomen cayyalt 
OcTaHOBKH Ha BbIGEre Ges TOpMOmeHHA YeTbIPeX ruApoar- 
peratos (3-34 moTepH co6cTBCHHEIX Hyasa). Y mpyx ng 
STHX arperaToR HUKAKUHX NOBpexLeHHA CerMeHTOB He ObIVIO 
oOnapy2KeHO, y onHoro Ona oOuapyxena yaKkan momocKka 
HaTapa B cpeaHelt yactH cermenta, a Ha arperare c mpu- 
HYAUTeAbHOM NoLayel cMasKM TONMMaBHach BCA cpenusa 
YaCTh CeTMeHTOB (cMa3Ka IPH OCTaHOBKe He NOMaBaaacn). 
Copcem we NOBpemUJHCh CerMeNTH MOLIATHAKOR Tex arpe- 
PaTOB, Ha KOTOPHIX NoMacrH paOownx Komec TyYp6uH mpm 
OcTaHOBKe YCNeIH Ppa3BepHYTHCA Ha MyCKOBOM HAM OauaKuii 
K HeMy yrou, ¥TO COkpaTH0 BpeMs# OCTAaHOBKU. 

Koneuno, crenenb nospeaienus cerMentos noxnaTHHKa 
MpH OcTavoBKe wa BbIGere 3aBUcuT OT COCTOAHUA CaMoro 
NOMMATHHKA (BOAHACTOCTH H wepoxoBaTocTH 3apKaabuoh 
MOBepXHOCTH NMCKa u Mp.), Or O6uKero ypoBna TemmepatypEL 
MOMIATHHKA THepeA OcraxosKoll H HeKOTOpEIX Mpyrux ax- 
topos. Tax, ua Bomxexoli TOC umenu XXII cbesga KIICC, 
KPOME OTNMEYeHHOTO cayyan, Gb elle OCranOBKH Tpex ar- 
peratoB Ha BplOere 6e3 ropmomenua. B apyx cayyaax 
HOMMITHHKA OCMaTpHBaIHch H ObIIO OOHAPYXxKeHO To OHO 
momoce HaTHpoB Ha CerMeHTax wupuHolt or 40 no 80 MM. 
B omnom cayyae momuaiTHHK He OcMaTpHBaaca 1 arperat 
eule ABa pasa mycKasica, Nocse vero Mpousouto ero n0- 
Bpexkacune, 

Caenyer ormerutp, ¥ro nognaTHnKn arperatos Bomx- 
exo TOC umenu XXII cyesga KIICC snaaioren upesBbI- 
WaliHo HarpyKeHMBIMM M UMCIOT GobUIHE pasMepH cerMeH- 
70B. Ho aaxKe Ha HUX ROsMOXHEI OCTAHOBKH Ha BEGEre 6C3 
HOBPEKACHHI, CCIM NOANATHNKU HaxoAATeR B xOpomeM 
cocroduuu. Ha arperarax Hexoropsix apyrux TSC, umew- 
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DAHX MeHee Harpy2KeHHble NOMMATHHKH, TaKKe GObITH cay- 
4a OCTaHOBOK Ha BbIOere, KOTOPHe NpowH bes TOBpex- 
enn cerMeHTOB. 


8) Ocranosxy rHapoarperaros c paqManbHo-oceBbiMK TYPGHHaMH 


IIpu ocranopKkax arperatos ¢ pagHaybio-oceRbiMn Typ- 
OuHaMu orpunatenbHoro (HanpaBaeHHOTO BBepX) THnpaB- 
AMiecKorO CHIH He BoskKuKaer. [IpH noAHOM s3akpBITHH 
HallpaBaAarmero amliapata oceBoe THApaBlnyeckoe Ycnvine 
yMeHbulaerca TO Hyd HM OCTa€TCH HEH3MECHHBIM AO MOMeHTa 
BKJUOUeCHHS TOPMOKeHHA, Jivum Ha OTC bHbIX arperatax 
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Puce. 12-19. Ocranoska arperata Bpatexot TOC. 
Po —otende mapanznyeckce youre; ft," m fy?P—TOMKAHA MacTRHOA naeHKH 


¥fapyxvoro Kpag HB cepenune HaGerawmelt xponKu; Hah u hse? —To ome na 
cGeralomen KpOMKe, 1—Hayaxo Topmoxeaus; 2—-naano itocneanero oGopoTs, 


Upu OblcrpoM saKpeirny Hanpanamiomero amlapata moAB- 
‘eTCA HEOOMbUIOe OTPULaTeAbHOe ruzpaBAUYECKoe yeuuane, 
Halpumep Ha arperarax [Inapunpcxoit TSC. Ono cocrap- 
aiet Beero 0,60 MH (r. e. 0,1 Beca potopa), Ho Bbiguina- 
€T H€KOTOpoe yBedIMYeHHe TOAUMHbI MacnANol MenKku, Tipu 
TOPMOXKeHHH MpoMcxoAUT yacTHUNaA pasrpyska nomnaTHH- 
ka TeM OOJIblNaA, YeM GobUIe AaBAeHHe cxATOTO Bosnyxa, 

m0j\aBaeMOTO B TOPMOsHy10 cucTeMy. 
Na puc. 12-19 noxasaxo u3MeHenne oceBoro ycuiua 4 
TOMMMABE MACHAHOH MICHKH B HOANATHHKe arperata Bpat- 
267 


cxo# TSC 8 npomecce ocranopKu!. Bugno, uto pH cHuxKe- 
HHH WacTOTb! BpalenHa OT HOpMastbHO (125 06/muH) nO 
30 06/muH ocezoe ycuaue, gelicrByioulee Ha MONMAITHHK, 
usMenserca Maio. IIpu BKalovenHu TOpMOxeHUA ONO peskO 
yMeubillaerca (ipHMepro ua 1,00 MH). Ymensmenne tos- 
WHHBI MAaCIAHOH II€HKH Npoucxog_ur maBHoO. Tlocae BKmto- 
4CHUS TOPMOAKEHHA YMCHbULCHHE TOMMHHbI MACAAHOM Mm1eH- 
KH CTaHOBMTCH MeHe€ HHTCHCHBHBIM, a Ha HaGeralomlel 
KpomKe e€ yMcHbilleHve BOOOULe peKpamaetTcH Ha HeKOTO- 
poe Bpema. 

AlautenbHocts npowecca ocravosKu Ha arperaTax c pa- 
THatbHO-ocessiMH TypOuHamu GOosmbure, vem ua arperaTax 
C MOBOPOTHO-sOMacTHEIMH Typ6wHaMH 3a cueT MeHBMero 
TOPMOKCHHA KOec PalMambHO-oceporo tHNa o Bony. Tax, 
BpeMA OcraHoBKH arperatos Bparckoit TIC cocrapaser 
7—9 Mux (arperaTst 6e3 NpuMenenua mpunymurenbuoit 
cmasku), Kpacnospcxoii TIC 6,5—7 man, Hypexcxoii TOC 
8—9 wun HT. a. 

Tak Ke Kak HM WIA arperaToB c NOBOpoTHO-sIOnacTHEIMH 
TYpOunaMH Ha BpeMA OCTaHOBOK BuMAIOT Macca poTopa, 
CTeHeHb MOATOMMeHHA paboyero KOeca TYPOMHDI, HHTeH- 
CHBHOCTh TOPMOACHHA H Apyrve cdbakropp. Tax, ua TMas- 
BunbcKoli TSC npu percoKom yponne HuxkHero 6peda (Kor- 
Ha pa6orator pce arperatst TSC) ocranopKa amurca 2— 
3 MEH, a IPH HH3KOM yponHe HuxHerO Osea (npn Henon- 
TONeHHOM paGoyem Kosece) 10—12 mun. [Ipu npnusatom 
ua Taspunpexoii TSC wavaae ropmoxenua mpu qoctwxe- 
HHH 35% HOMHMHAadbHOM yactoOTS! BpalleHHA LsIMTeTbHOCTS 
OcraHozoK cocraBaset 2,5 Mun, a ecTH HayaTb TOopMoxeHHe 
TIpH 25% Ny, AMHTCbHOCTh OCTAKOBKK YBeIM4KBaeTCA 0 
4,5 mun. 

Ha puc, 12-20 noxasano usmeneHne yacToTsl Bpatlenna 
arperata Bparcxoh TOC upu pasaivynblx ycnoBuaAx ocra- 
nopox. M3 nero sugno, yr0 Hayao TopMoxKeHuT pH 30% 
Na BMecTO 25%) my CHHKacT UTeAbHOCTS Tpouecca octa- 
HOBKH O0jlee UeM Ha MMHYTY, a yBeTHYeHHE NpoTeueK BOB 
Yepe3 saKpbITbiif HanpaBAMonwit annapar yaauuser mpo- 
wecc OCTaHOBKH Oovlee yem Ha 2 MuH 

OcranoBku OombMOM NpoLomMKUTeEABHOCTH ABASIOTCS 60- 
Wee THKEIFIMH LAA TOAMATHHKOB, TAK KaK TOMULHHA Macasa- 
HOi IJIeHKY OXasbIBaeTCH MeHDINell K KOHMY OcTaHOBKH, 
Kora YactoTa BpalleHHA Mama, a ZAWTeMbHOCTb B3aHMHO- 


1 Tloanarans wa ruapasanuecxof onope Ges upsnyquTenbHoh 0- 
Aaa Maca K NOBEPXHOCTAM TPeHAA pH NycKax. 
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TO mepeMelileHHA mopepxuHocrelt TPpeHHA IIpH «MossyyeH» 4ya- 
crore — Gombe. Oco6eHHO 3aMeTHO TIpOABJIACTCH yrame- 
aenne padotbl noAnATHHKa MNph AMUTCIbHBIX OCTAHOBKaX 
sia arperaros c TAKENbIM POTOpOM. Tak, TipH uciibIraHHax 
MOAMATHUKA 6e3 IpWHyAUTeABHOH momaud CMa3kH arperata 
Bparcxoit TIC HopMadbHadt WWIMTeMbHOCTbh OCTA@HOBOK CO- 
crapaana -7—7,5 Man (Kpusbe J u 2 na puc. 12-20). Sra 


od/mun 
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Puc. 12-20: Mamexeume yactorst spauteuua arperara bpatcxoii TSC mpu 

¥ OcTaHoBKax. - 
1, 2—uasano topMoxenua npu 2-0,257,; 3—navaxo TOPMOKeHAT sae espe! 
4—npu HOBBIeHAEIX MpOTeTKax BOA‘ Tepes SaKpLITHi aampanamouui anmapar. 


OCTaHOBKH MpOXoRuAN LA MOATATHUKA moped os ps 
mByX OCTAHOBKAX UX MJMTEMbHOCTh yBeMUAMACd LO 9, ie 
13 Mu u3-3a yBeAMYeHHA NpoTeyeK Yepes 3aKpbiTbia Be: 
mpanasioumnit ammapat. IIpH 9Tux OcTaHOBKax Ha nocal ; 
Hem OOopoTe poTopa Ob OTMeyeHBI BCINIeECKH SeMIED TY 
pbl Ha TlOBepxXHOCTH TpeHaA M TIpH OcmoTpe OONAapy>Ker! 

MOMOCH! HHTCHCHBHbIX HaTHPOB Ha 6a66nTOROH MOBepxHOcTH. 

Ha arperatTax, HMCIOWWHX JICrKHe POTOPH, SERA ORR 
mpoxogsat HOpManbuo. Ha weKoTOpEix TSC, umerourux arpe: 
TaTbl Cc padHabHO-OCeBLIMH TypOuHaMa, OCTaHOBKH tee 
BomsiTed Ha BbIGere Ges TOpMoxenua. TaK, Ha srnelaner 
Tiomyuicxot TOC ne MpousBo_AT TOpMOKeHHA. Tauren 
HOCTh OCTaHOBKH coctaBiaeT 15—20 MHH. 

B WesOM js MOMMATHHKOB KPYNHEIX BepTHKAAbHDIX THA- 
poarperaros ¢ pafMasbHo-oceBbINH TyPOUHAMM OCTaHOBKH 
ABAAIOTCH OONee TAAEMBIMH, YEM MIA arperaTow C MOBOPOT- 
HO-sOMaCTHBIMH TYPOHHAMH, B CHAY OTCYTCTBAx OGpaTHoro 
oceBoro ru{paBAMYeCKOTO YCHId# MeHbIUWero TOPMO*KCHHA 


paOouero Kouleca O Bos. 
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Pnasa TpwxHaguatagr 


TIPAMEHEHME HOBbIX MATEPMASIOB 
B MNOANSATHKKAX 


43-1, CETMEHTbI C CHHTETHKO-METASIIVYECKHM MOKPBITHEM 


Kak orMeyaaocb Bille, HaHOOMbUINe 3aTpyAHeCHUA B pa- 
6OTe NOLNATHHKOB MpOuCXOAAT NIpH Myckax arperaToR, ¥TO 
gacTaByIfeT OFpaHuynBaTd yeMbHy!0 Harpysky Ha CerMeH- 
Tht H TCM CaMEIM YB@MUMBaTb HX pa3sMepbl. ITO B CBOIO 
OYepeb IPUBOAHT K UOBLIMIEHHbIM LeopMalnAM, yxyAUIe- 
HHO TOUHOCTH HsroTOBseHHA HT. A. Ipeomomenne nycKOBBIX 
TpyaHocrelt BOSMO7ZKHO TyTeM BHeAPCHHA CHCTeMBI ipHHy- 
AUTeAbHOM ToaqH CMa3KH K MOBepXHOCTAM TpeHHA NpK My- 
cKax (cm. ra. 6). [pyroii nyTh—mpuMenenne HOBBIX MaTe- 
pHaqoB AIA Map TpeHua, Gonee coRepmieHHbIX, YeM NpuMe- 
usemui celimac 6a66ut B-83 B nape co CTambio, U 
OGecneuHBalONMX MYCKH Mp BbICOKHX yMeMbUbIX Harpyskax. 

B Hayuno-vccaexopateabckom HHCTHTYTe MallHHOBeye- 
HUA DVI AHTAPPHKUMOHHOTO NOKPLITHA CefMCHTOB NOAMAT- 
HUKOB pa3paGoraH CHHTeTHKO-MeTalJIMUCCKHit MaTepHavt 
C-L-Y, o6aaqaiomuii sywmma cpolicraamu, vem 6a66uT 
B-83 {VI. 30]. 

Marepnaa C-I-Y npeacranaser co6ok Komnosuimio Me- 
vata c wumacrmaccolt. Ha MerTammuueckyio ocHoBy 
(pac. 13-1) nanecen nopucTutit 
esol OponsoBoro anTHppHK- 
WHOHHOrO NOpoulKa, NponuTan- 
Horo @Toponmactom. Jia no- 
BHILCHHA MpOuHOCcTH HM H3HO- 
coctoltKoctu @tTopomiacta B 
Hero BBexeHa yipouHAoMlat 
no6anka — Hanoamutedtb. Pa- 
6o1at WoBepxHOcTh MaTepHa- 
Puc. 13-1. O6pasen marepuaza 1a MOKPbITa cloem @roponsa- 

Cy. cTa ¢ Hanogunretem Toamu- 


J—~ocuona; 2—rpanyau 6pows0re- yo 0,010—0,015 mm. -O6- 
To nopourka: 3—<broponmact © aa- p 2 
omuaTerem. mad TOUEHHA HaHeceHHoro 


Ha MeTaaIMuecKyIO OCHOBy H 

mponuranxoro ¢broponmactom eaox coctaBaner 1—2 MM. 
Merana mpumaer MaTepHasy BbICOKY!O IIPONHOCTb HM CTa- 
OuabHOcTh pasMepos, a ropotact oGecneuuBaeT caMmo- 
CMa3bIBaHHe H HalexHyI0 PAOOTY MPH OTHOCHTEbHO MaJBIX 
TosuMHAX CMasouHOrO cos. Marepuaa C-I-Y, usroropsex- 
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ibid 10-paspa6oTanHol TexHonoruH, padoTocnocoben mpH 
temmepatype fo 300°C y MoxeT pa6otaTb c pa3iH4HbIMH 
CMA3bIBaIOWIMMY 2KHEKOCTAMH. 

Jla6opatTopHble HccHeqOBaHHA Ha MOMebHOM ycTaHOB- 
ke MHCTHTYTa MalUMHOBeLeHUA NOKasaqH, ITO MaTepHadt 
C-I-Y B nape co ctambHoli wopepxHocTbiO o6nazacT HUSKUM 
KOXPPHUNEHTOM TpeHHA MIpH Tporannu (KoodhuLueHTOM 
vTpenux moKos): 0,06—0,07, 8 To Bpema Kak Kospdunuenr 
vpeHus cram mo 6a66ury cocrasnaer 0,15—0,20. Brisa 
mpoBepeha paGota CerMeHTOB MOeIbHOTO NOMNATHMKA, 
OOAMWOBAHHEIX HOBLIM MaTepHaJIOM, MPH pasAWYHbIX yemb- 
HbIX Harpy3kax MH TeMiepatTypax Macna. YcraHoBaeHo, 4To 
KOoPPHUMeHT TPeHHA TPOraHHA HesHayNTebHO 3aBUCHT OT 
yAeIbHOH Harpy3kH M OT Temmepatypbl Macaa. TloanaTruuK 
yellewIHO paOoTad BO BpeMs IlycKa pH yAembuO Harpyske 
10,3 MIla u Temnepatype Macaa B BaHHe 60°C {JI, 37]. 

Tlocae nmovrydenua MovoxKMTeNDHDIX pesyabTaTOB saGo- 
paTOpHUIX McHETaHHH NoBorO aNTHpHKUNONHOTO MaTepH- 
asia 6bila MpoBepena ero paGora Ha AByx NogNATHUKAX 
arperaros flefersyromux TOC: wa arperare Bepxecsup- 
exo TSC ¢ mByxXpALHbIM NOWMATHHKOM HM Ha MaJtoM arpe- 
rate Bomxcxol TOC umenn XXII cpesna KIICC. Ocnos- 
Hble JaHHble arperaros Bepxuecsupcxo TOC caexyroune: 
renepatop 30HTHYHbI Tuna CB-1100/145-85, momHocrsio 
40 MBr, uacrota Bpamjenua 68,2 06/mun. Penepatop coeau- 
Hed CTYpOHHOM MoBoporHo-nonacrHoro Tana IIVJI-91 BB-800. 
TloqnatHHK (ByXpALHbI ‘c¢ MOMAapHBIM coemMHeHHeM Cer- 
MCHTOB C NOMOMbIO GadancupoB; 4MC0 Map CenMeHTOB 
24, oOulat warpysKa Ha noynuaTHHK 15,0 (pacueTHaa) Hu 
13,5 MH (gelicrpureapuaa). Maantit arperat Boaxcxolt 
TSC umenu XXII chesza KIICC umeer crenyiouwe ocHoB- 
Hbie JLaHHble: reHepatop souTMuNLI Tuna BI'C-525/84-32 
montHoctso 11 MBr, vactora Bpamenus 187, 5 06/mun. Te- 
HepaTop coequnen c TypONHOM NoBOpoTuO-sJOnacTHoro THA 
TL/I-587BB-330. Moxnarnnx omnopaqubilit Ha 2xecrKOi BHH- 
TOBOK onope, 4HCO cermeHtos 12, pacyeTHad Harpyska 
3,15 MH. 

KoucrpykTHBHO CerMeHTbI C OMBITHLIM NOKPbITHeM OOOHX | 
MOMNATHHKOB BBINOIHEHE! ABYXCAONHBIMH:; GPpOHSOBBIe BepXx- 
HMe UaCTH CefMeHTOB C NOKpbirHem H3 MarepHada C-1-¥ 
YKpelJIeHbl Ha MaCCMBHDIX CTasbHbIX OCHOBAaHMAX CerMeH- 
Tos tommanoli 60 mm (puc. 13-2). Tlepex c6opKoi rntabuaa 
cTopowa BepXynIku cerMeHTOR puMa6puBadach kK OCHOBa- 
HHO TAK, UTO 3430p MO MepHMeTPY CONPAXKeHULIX MOBepX- 
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Hoctelt ve upesniutaa 0,05 mm. [prcoexunenne sepxyuikn 
cerMeHTa K OcHoBaHHIO ocyukecTBIeHO GoTamu, yCTaHOB- 
eHHIMH B OTBepCTHA 'B WINONKe BepxymiKu. TanreHumastb- 
bili akcueHTpucuTer 5—7 %. 

OcoGenHocTbh cerMeHTOB C CHiHTETHKO-MeTAaIIMYeCKUM 
TIOKPbITHeM ABIACTCH TO, YTO HX padouHe MOBePXHOCTH HE 
MpHMAOPABalOTCH HH MO MMT, HH NO 3epKary NoNATHUKa. 


Puc. 13-2. Cermentbl c CHHTCTHKO-MeTaqaNyecKHM MOKPLITHeM. 
1—pepxusa sacts cermenta; 2—ocHonaxue, 


Sro sHayHTeMbHO COKpallaet HacTpoiiky NofnaATHuKa opH 
MOHTaxKe HM peMonTax. CerMeHTbl C CHHTeTHKO-MeTaqaH4e- 
CKUM TOKPbITHEM BLIIOTHeHb! MeHbINHMM YyCTaHOBJCHHbIX 
paHee CerMeHTOB C OaOOHTOBbIM IOKPbITHeM, NMpHMepHO 
B 1,8 pasa 10 naomaau. Coorsercrsenio B 1,8 pasa Gompuse 
M CpeqHve yueubHble HarpyskM Ha cermente! (Taba. 13-1 4 
13-2). 

Tipu BecbMa BbICOKUX yeIbHBIX Harpy3kax Ha cerMeH- 
ta (qo 6,5—7,0 MIla) nognsatunku o6oux arperaToB 
¢ ONBITHLIM NOKPHITHeM cerMeHTOB TIpopaboTamu Goce 5 
ner. YuenbHad Harpy3kKa B MOMENT TPOraHHA MIpH 3TOM 
6pia oxon0 4,0 MITa. 

B nepspie 2-3 roqa SKcIMyaTalluH NOANATHHKM C OMbIT- 
HBIMH CefM€HTAMH HeOHOKPaTHO OCMATPHBaIHch MA BE- 
ACHCHHA COCTOAHMA paGouHX NoBepxHOcTeli CerMeHTOB H 
aucka. Hukakoro yxyAulenHa CcOCTOSHUS 3epKa/IbHOM 110- 
BePXHOCTH HCKa He Gplo0 OGHapyaceHo. Paboyan moBepx- 
HOCTb C€PMCHTOB Tak2Ke HAXOMMIACb B YAOBMETBOPUTEAbHOM 
cocrosuuu. Ha nekoTopbix cerMeHTaxX HMCJHCb MeCTHHe 
OTCHOCHHA MOBepXHOCTHO! WwieHkH pTopomamacta Hu MecTHHe 
BLIKPaliHBANUA AHTHPPHKUMOHHOTO MaTepHada Ha BCIO TIy- 
Ouny. Tinomaa» paspymennoi mnorepxuocTH cocraByaa 
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2—3 cm®, Paspyuienua nOaBuanch B OCHOBHOM Ha TepBolt 
eraqun paOorbl ONBITHEIX CefMeHTOB H B aJIbHeHILMeM He 1po- 
rpeccupoBastn. OGbSCHAIOTCA STH PaspyMeHuA HeLOcTaTO4- 
HO LOOpOKAavecTBCHHbIM HSTOTOB/eHHeM AHTHppAKUKOHHOTO 
NOKPHTHA H HapywleHueM TeXHOMOrHH TepMooGpaGoTKH Ma- 
tepuana. Bptnoc yacrul, adTHpHKUMONHOTO MaTepvaua Ha 
pa6oune NOBepXHOCTH COCeAHHX CerMeHTOB He BbISBaT UX 
MOBpexKLeHHi H HApyMeHHH B paboTe NOANATHUKA. 


TaG6anna 13-1 


Jlannwe, xapaxmepusyiouse pabomy ceemenmos nodnamnura 
azpeeama Ne 4 Bepxueceupexoit LIC 


Ocuosaue xapakrepicruica ooanarenKa ee Toxpetrte C-1-¥ 
Uncno map cermenfop. . 2... eee 24 4 18 
Tlopepxuocrh TpeH4a appt cermenros, 

MES ace en eles oi 8) ene eas: 1421 800 800 
Hanoasuiaa yaenenas warpyska, Mila| 4,4/3,9 | 7,9/7,0 | 10,5/9,3 
Yneasuan warpysKa mpa nycke, Milla] 2.9/2.4 | 5,1/4,1 | 6,9/8,5 


Ipumewanue, B ancautene Ream pacterisie, 8 suavenatere—yelicrstenb. 
nbie sensei. 


Ta6anna 13-2 


Hanne, xapaxmepu3zyiouue padomy cezmenmos nodnamnuxa 
aepezama 23 BoasecKoi FIC umenu XXII coesda KIICC 


BaS6uronoe 


Ocuopunie XapakrepucrHKM nognaTHEKA Toxparrne C-1-¥ 


HOKPEITHE 

Ueno COrMeHTOB . es ee ee 12 12 9, 
TlopepxHoctb TpeHHa cerMexTa, cM? . . 726 400 400 
Hau6onbwas yieabaa narpyska, Mla 3,61 6,57 8,80 


B oranuue ot Ga6OnToBoro noKpbitHA cerMeHTOB, IPH 
KOTOPOM MeCTHbIC NOBperxKeHHA, Kak MpaByJiO, PasBHBa- 
foTcd, paclipocrpaHsasAcb Ha cocesHMe yIaCTKM HM CerMeHTbl, 
M BBISBIBAIOT KOJIbICBUAHHEe NOMaBJeHHA Oa0Gura nO 
BCeM CefMeCHTaM, HOBbIMt MaTepHad wJlOKaMayer MOBperke- 
HHA u Ha6vomaercA saTyxaHHe mpouecca NOBpe7KACHHA m10- 
BepXHOCTH TpeHHA NONABLIHMH Ha Hee HHOPOANBIMK uacTH- 
aM. 

Tlpu ocmotpe cermeHToR mocme mpomomKuTeNbHOH pa- 
GoTb NOMMATHAKOB BEIABHIOCh, YTO NMOWanH padowix 30H 
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CérMelTos aHauiTeNbHO MeHbIiIé HX MOmHOH nouaqn. Ha- 
u6osee Hateptad 30Ha 3aHHMaerT 1/2.—*/s nnomaln cerMeH- 
Ta. B yavanbablii mepHox paOoTH arperata 3TH mpHpaco- 
TOUHBI€ 3OHK pacliMpayMch OCTaTOUHO HMHTeHCHBHO, 
a BIIOC€ACTBAM MpaKTHYeCKM OCTaBaIHCb HeH3MeHHbIMH. 
Tipu rporanuu arperata pa6oraer He Bea MoBepxXHOcTD Tpe- 
HAA CerMCHTOB, a JIHIMb OKOMO MOMOBHHBI ee, T. & YAeMb- 
Had warpyska Ha paOoralolly!o Maoulaqb cermenTa np 
TporaHHu BABOe GosbuIe pacuerHoit UM, ceqORATeMbHO, CO- 
crapsser Gosee 8,0 MIla. 

Tipu paOore arperara nog Harpy3Koli peawbHaad m0- 
Wash CemMCHTOB TakxKe OKa3biBAaeTCA MeHbIe pacuerHor. 
Ecia B WeHTpadbHol yacTH cermeHTa Npoucxosut ocper- 
HeHHe JaBICHHA B IWIeHKe HM TeMMepatypbl paGouelt moBepx- 
HOCTH M@KAY BHCTYNMAIOULMMH HM 3aHWKeHHLIMH yyuacTKaMy 
MOBePXHOCTH, TO Ha Nepuepuu, rhe savwIKeHHbIe yuacTKH 
BbIXOMAT Ha KOKTYpP CerMeHTa, OCpeAHEHHA AaBJIeHHA M TeM- 
Hepatypbl He mponcxoguT. Syecb BOSHHKAIOT SOHbI TOBbI- 
UCHHBIX H NOHWKEHHEIX ZaBrcHuit u Temnepatyp. To, uTo 
cerMeHTBEI pa6oraior He BCe TIOBEPXHOCTbIO H He HMEIOT Cy- 
ILCCTBCHABIX MOBpexseunii, caugeTempcTRyeT 0 GORDIIOM 
gamace HajexKHOcTH HoBOTO MaTepuata H O BO3MOXKHOCTA 
paOorbr cerMeHTOB pH GomDUAX Harpyskax, Ip cooTReT- 
CTBYI0INeH KOHCTPYKTHBHOH RopabotKe Hx. 

B xowe 9kcnyaTalHH W UCIbITaHHit NpoBepAmach pabo- 
Ta Ce€fMeHTOB MOAMATHHKOB ¢ CHHTeTHKO-MeTasINMYeCKHM 
NOKPLITHeM [IPH MOBbIMIEHHEIX yeabHbIX Harpyskax. [Last 
sToro yasasacb YacTb cermMentos. Ha NogznATHHKe arpe- 
rata Bepxuecsupcxoi TOC yaenbHan HarpysKa NpeBbilla- 
aa 9,0 MIla (ra6a. 13-1), a na arperate Bogxexol TOC 
umenu XXII cpesga KIICC cocrasuna 8,8 MIla (ra6z. 
13-2). Tlognaraxu uagzexno ‘pa6otaim mu mp m0- 
BbIMCHHEIX YAeIbHEIX Harpy3kax. Temnepatypa cermeHToB 
Ip STOM 3AMCTHO He YBEHYHMACh, YTO MO2%KHO OODACHHTS 
yslyueHHeM ycwloBHi oxaaxKMenuA 3a cuer Oomee MHTeH- 
CHBHOM WMPKYIAWNH MaCJla B Bane MOcae ylaeHuA YaCcTH 
CerMeHTOB. 

Ocmorp mocne yanTeMbHOM pa6oTH c NoBbIMeHHOH 
yleabHol Harpyskoi mOKasaq, uTO cocTOHHHe NoBepXHO- 
cre TpeHHa HOpMadbHOe. OTMeNeHO JIMUIb HeKOTOpoe yBe- 
JMYCHHE 30H yCHeHHO npupadorku. Takum oOpasom, mox- 
WATHHKH C CerMeHTaMH, OOHILOBaHHbIMH MaTepHasoM 
C-I-Y, noxasaam ce6a BecbMa HakexKUbIMH B OKCHyaTallua. 
TIpa puicoxux yxeurbutx’ Harpyskax 3a Bech NATHAeTHHIL 
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Tepwon skcntyaTaluH He Obito0 OTKa30B B paOoTe arpe- 
raToB H3-3a nomnaTHukos. Ilycku wa MepeoxsaxKLeHHOM 
macate (0 +5°C), a TakxKe OcTaHoBKH Ha BEIGere 6e3 TOp- 
MOKCHHA He BLISBAIM 3aTpymHeHM B padoTe NOAMATHHKA. 
Huxakux orpanwuenult B pexuMbl pabotbl arperaToR He 
BBOLHNOCh. Tax, 3a MepBble 4 roa sKcHyaTalau arperaT 
Bepxuecsupcexoh §=T:9C, 
uMetomtdit NOAMATHUK ¢C 
ONDITHBIMN cerMeHTaM#, 
nyckasica 1369 pas (u3 
aux 704 mycKa Gpivo np 
nopLimeniolt y2eabHoti 
Harpyske 9,3 MITa) 
CpemHerofonoe  4ncnO 
TIYCKOB OKa3aJIOCb BECb- 
Ma —- BLICOKHM — nour 
350. 

Cneumanbube vicmbi- Puc. 13-3. Temnepatyprpie noma cer- 


MCHTOB C CHHT€THKO-MeTAaJIAHYeCKHM 
TAHA MOAMATHHKOB C Hoxpurem Mo_uATAMKAa_arperata 
ONBITHBIMH CerMeHTaMit Bepxueconpexo TOC. 


NOSBOJIMJIM BbINCHMTb He- = g@—napyxuwA cerment; 6 — sxyTpenwatt 
KOTOPBIC oco6eHHocTH HX cermenT. 
paGorEi. 


Ha pue. 13-3 -noKasaub TemnepaTypHble Noa cerMeH- 
roR WomnaTHuKa arperara BepxuecsupcKoi TSC c¢ onpit- 
HHM MOKpbITHeM, MOJyUeHHbIe MO saMepaM TepMonapaMH, 
ycravoBreHibin B 3 MM oT padoueli mosepxHocTH. Hau- 
Sorbian TeMiepatypa mosyyeda B WeHTpe Hapy2KHoro 
cermenta. Ona cocrapuia 62°C. TemnepatypHblx moseit 
CerMeHTOR 9TOrO NOAMATHHKa Cc GOaOOUTOBbIM TNOKpbiTHeM 
HeT, HO 10 CTaHIMOHHbIM 3aMepaM TeMIlepatypa MX WOxo- 
Musa go 55—58°. Yuursipag, yro AaTumku craMuMounoro 
TEPMOKOHTPOA ycTanoBmeNbI DateKo oT paboucit NoBepx- 
HOCTH H 1OKAaSbIBaloT MeHbIy1o TeMIlepatypy, MOXKHO CdH- 
TaTb, 4TO TeMMepatypa CerMeHToB Cc GaG6uTOBbIM HC CHH- 
TeTHKO-MeTANIHYCCKHM MOKPbITHeM TIPHMepHO OMKHAaKOBA. 
OcHosno# oTRO Tema, BbiensoMercca y moBepxnoctelt 
TPeHHA, OCYHLECTBAAeTCA MaCJIOM, TIPOXOMAMHM Mey HH- 
MH, @ pasviMuve B TENIOMpOBOAHOCTH MatTepHaila TIOKPbITHA 
CerMeHTOB, CKa3bIBarouleHca Ha OTBOMe Tela yepes Te 
cerMeHTa B MacJi0, 3HaduTeIbHO powH He urpaer. 

B werom TemnepatypHble MoAA UMeIOT OOBIYHYI0 KONIpH- 
TYPallulo, HO BUAHBE BX UCKaxKeHuA NO WepHpepau, yTo o6b- 
ACHACTCH OTMCUCHHOR BbIle HeNOCKOCTHOCTHIO padoueit 
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nosepxHocTH cerMelira, IpHBOAAMel K NOABEHHIO 3OH Ho; 
HUKeNHOH M TOBLIMeHIO TeMMepatyp mo mepmbep Mh 
Hecmorpa a cpaBHHTeIbHO HeOombUIOe KOMMYCCTBO cath 
H3MepeHHH, TIO KOTOPbIM MOCTPOeHLI Noss, nn HBEH ES ine 
Ha puc. 13-3, Ha HAX MOXKHO OTMCTHTb 30Hbl MeCTH) 
Hwkenvil TeMlepaTyp Y BHYTpeHHero Kpaa cermcHToR. 
Hau6ombiiadt TeMilepatypa Hapy2kHoro cermenta Tovly- 
ueHa B CaMOM ero ueHTpe. Sto MoxKeT ca TeTOMSTBORaTR 
0 HeocraTOuHOM TaHICHIWHaNbHOM 9KCHeNTpHCHTeTe or; 
MeHTOB fanHoro moamaTHHKa (7%). OObIyHO 30HbI ai 
HOOMLWIMX TeMMepaTyp CMEIILeHbl K Re sa egy Ha 
Ke IPM MeHbINMX 3HateHHAX OKCILeHTpHCHTeTA. 1 ak, BANDE, 
Mep, TeMmepaTypHble TNOat  cerMeHTOB  ABYXP BBONO 
nonuarauxa arperara Hosocu6upcxoh TOC BME: J a 
cHMyM TeMiepaTypsl MeEXKy WeHTPOM Ht cberd DUES rt 
Koli cermeHta (cM. pue. 5-3) Mpa sKcIeHTpHcuTeT i se: 
Vuembuad warpy3ka Ha CerMeHTbI NOANATHHKA generate 
Hosocu6upcxo TSC cocrapaaer 3,5 MIla, 8 To ppent ae 
UIA CerMeHTOB NOIAIHMKa arperata Bepxuecsup 
TSC c ombirHbIM MOKpLiTHeM — Goce 9,0 MITa. ue, 
Vismepenue Tommmnbt Macaanoit m1eHKH MoKasano, * Ny 
HaksOH CerMCHTOB B TAaHreHMasbHOM “HAnDABNCHRE HeHEr: 
BUTeALHO Mav, IIpu cpennelt yueabHou HarpysKe 7, ae 
OTHOMeHHE TONUMHBI MACAAHON IVICHKM Ha mageraomen, H 
c6eraiomei KpomKax Sear Pua eae 
ft Harpysku 0 9, d 
no 13-135. (ra6a. 13.3). OGETHHO B MOAIATHHKAX eee 
oTHomenne papio 2—3. BuaAMO, ix NOMIATHHKOB, P 


Ta6auna 13-3 


it InsimnuKe azpezama 
Toaupna macasnoii NACKKL 6 NO 
Bepnecouperot TIC ¢ cakmemuKo-memanaurecKum NOKpoInUem 
ce2zmeHmos 


HA MacmAHO WIeKKH, MEM, MPH Yielb- 
Foe ce arpyexe,, MHL 


yer CeTNeHTA 
wapyanoro cermenta | Buyrpel 
Mecto aamepa 


6,0 9,3 6,0 | 9,3 
| 
5 3,9 
HaGerarolaa KpoMka 5,4 $3 bed 26 
C6eraiouyax KpomKa 3,4 ae 33 785 
Ornoulenvie TOAIMHB! MacJA- 1,63 5 3 


Hoi menKu wa naGergioulell 
w cOerawilel KpOMKaX 
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TAIOWAX MPH NOBHILICHHBIX yAeNbUbIX Harpyskax, Weneco- 
o6pasno ycravaBazmBaT, Oosbulce sHatenue TaureHunaab- 
HOTO SKCUeHTpucHTeTa. 

TomlwHa MacnaHol usenKn, Kak BHANHO us Taba. 13-3, 
CPaBHHTeIbKO HEBeAHKa, HO Jake pu MAHUMadBHOM sHa- 
uenun ce (30 MKM) uM yenbHol HarpysKe 9,3 MH oGec- 
TequBaercs HaexKHad paGora NOMMATHKA. 

Onsir akcnayaraluu nokasaa ypesBblualivyio serKocrb 
A MaBHOCTh IYCKOB arperaToB, HMCIOWIMX NowNATHHKH 
¢ CHNTETHKO-MeTaNJIMYeCKUM MOKpbITHeM cerMeHToB. Ha ar- 
perare Bepxnecsupcxolt TSC Onan qaxe cayyan camonpo- 
MSBOMbHOTO Havalla BpallleMA pOTOpa OT HpoTeyeK BOLE 
wepes SakpLTHt HanpaBamouui anuapaT TypOMHBI. 

Tipu HOBOM MOKpbITHM cermenTos OKasasMCb YpesBbi- 
aaiiHo JerkHMM mpoxpyTKH poTopa Kpanom. Ha Bepxue- 
cpupcxol TIC ux npowsBoguaM axe pH cHTOM HB BaH- 
HbI NOAMATHAKA Macwe 6e3 CMagLIBaHMA CerMeHTOB cavioM 
(4ro HeoGxoxHMO MPH MpoKpyTkKe cermenToR c 6a66UTOBLIM 
moKptitnem). Ilosopor poropa np 970M Nponcxogua taB- 
HO 6¢3 TOu4KOB H ycnuHi. 

Ha Bomxcxoit TIC umenu XXII cpesna KIICC npouspo- 
AWIMCh CPaBHHTCIbHble MYCKOBLe UCHbITaHHA NOANATHUKA 
Masloro arperaTa Cc CerMeHTaMH, HMeIOMWMMH 6a66uTOBOe 
4 CHHTeTHKO-MetaduiMyeckoe NoKpHTue [JI. 47]. To.ryseno, 
WTO CerMeHTbI C  CHHTeTHKO-MeTaJMYCCKHM MOKpbITHeM 
o6ecneynBaIoT TporaHue poTopa MpH KpyrauleM MOMeHTE 
8 3,5 pa3a MeHbmeMm, sem cermeHTs ¢ GadOuTOBDIM MOKppI- 
THEM. CpaBHeHue mporsBogusoch Mp OLMHAKOBBIX yCmOBH- 
aX paOoTH NownsTHHKa —upu myckax uepes 2 4 nocae 
OCTAHOBKH. i 

Ormeueno, uro tyckosoli Kpyramuit Moment (a coornet- 
CTBEHHO HM Koa@Q@ulneHT TpeHHA TporaHus) mpH cermen- 
TaX C CHHTCTHKO-MeTANIMYCCKHM HOKPHITHEM 3aMeTHO 3a- 
BHCHT OT [JHTeJbHOCTH CTOAHKH arperaTa nepey nycKoM. 
HanOonee nusKoe conpotupaenue tporanmio TomyyeHo mpu 
<ropauem» Tycke, T. €. IIpH Mycke, cenytollem cpasy 3a 
octanosKol. [Ipu nycke yepe3 3 ¥ mocue OcTaHOBKH conpo- 
THBACHHEe TporaHHio B 1,5 paga BbIlle, a Wp MycKe uepes 
25 u—s 2 pasa neue. [pn zambuetimem YBeAMYeHHU /K- 
TeMbHOCTH CTOMHKM Tepea MycKOM conporuBaeHHe Tpora- 
HHIO OCraeTcA TakuM >%Ke. STO XopomIo HuMOcTpupyeTcaA 
Tpaduxom puc. 13-4, ua KoTopom npemcraBaena 3aBHcu- 
MOCTb KPyTalllerO MOMeHTa Ip TporanuM or AMTeABHOCTH 
CTOAHKH Mepen nycKoM. 
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Ha stom xe rpabwxe HaHecena TO¥Ka, XapakTepu3y- 
toujad MyCK Ha cerMenTax c 6a66uTOBLIM NOKpbITHeM 4e- 
pes 2 4 nocme ocTaHoBKH. Buguo, uToO WIA MaTepHaa 
C-I-Y nyckosoit kpyramuii MoMeHT mame mocme cTOANKH 
6onee 2 cyt B 2 paza Menbmre, ¥em Aaa 6a66uTa Tocne cro- 
AHKH arperata WWiMTebHOCTbIO 2 4. 

TakHM O6pa30M, MOKPbITHe Ce€fMeHTOB aHTH@PHKIHOH- 
HbIM MaTepHatom C-I-Y BMecTro Ga66uTa MosBonHeT cy- 
WLCCTBEHHO MOBBICHTh Haex- 
HOCTh paOoTH NOANATHHKOB 
Ip BBICOKUX Ye/bHBIX Ha- 
rpyskaX, OTKasaTbCA OT NIpu- 
MeHeHHA MpHHyAUTebHON m0- 
awn CMa3KH K MOBepxNOCTAM 
TpeHUA IPH NycKaXx H OcTaHOR- 
ae #} Kax, a Take cosqaer pst, 

9 8 16 24 32 40 484 sxenayaranvoHHDx yAo6crB: 
Pue. 13-4, 3anucumocrs xpyra- “JETKOCTb MPOKPYTKH poTopa 
mero momexta Mn mpm tpora- MPH PeMOHTaXx, HcKsIOFeHHEe 
HHH oT jwiuTesbHocTH croanka  WaOpoBkH paOounx moBepxHo- 

arperata nepeq myCKOM cTeil CePMeHTOB, BO3MO2KHOCTb 
(Ma: A889 vane cane NPOW3BORUTb MYCKH pH HH3- 
f—metepnan C-LY; 2—6a66r  KMX TeMMepaTypax Macaa (20 
5-83, +5°C) m nocae croaHok Ju0- 

Oo WHTeMDHOCTH HT. 2. 

IlpuMenelve sToro MaTepHana NosBoauT cosnaTL Ton- 
MATHHKM Ha BbICOKHe Harpysku— 50,0 MH, uto tpyqHo 
ocylecTBHMO TIpH cermMeHTax c 6a66HTOBLIM TIOKPbITHeM. 

Tlouckn HoBoro aHTHppukuMOHHOrO MaTepHasa, O6aala- 
loMlerO HH3KUM Kos PuuMeHTOM TpeHUA pH TporaHHM Bw 
MOSBOMAIOULEPO CO3LaTb NOMUATHHK Ha BbICOKHe Harpy3Ku, 
BemyTca panoM opranusauni. Tax, wa Bomxcxoit TOC ume- 
uu B. HW. Jlenuna npopepserca moxpiitie cermeHToB ¥3 
“uCTOBOTO TOponsacra, HanpeccoBalivoro Ha OpoHs0By10 
cerky, 3aKpemuJeHHyIO Ha CTadbHOM OCcHOBaHHH. Bemytca 1 
Apyrue paOorbl B 9TOM BeCbMa MepcieKTHBHOM HalpaB- 
JI@HHH. 


& 
60 


40) 


13-2. CETMEHTbI 13 AVHOMMHMEBOLO CIIIABA 
© BABBHTOBbIM MOKPbITHEM 


OHHM H3 HeMOCTATKOR CTaMbHbIX CerMeHTOB c 6a66u- 
TOBbIM HOKPbITHeM SIBIAeTCAH OTCTABAHHe B Mpomecce 9Kc- 
muiyarauua 6a66uTa of cTambHoro OcHoBaHuA. OObacHAeT- 
cA 9TO TEM, UTO TeMMepaTypHbIe KosiPuHeATH OObeMHOFO 
pactiupenua 6a66urTa u craan passuu4alorca B 2 pasa (cooT- 
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BercrBenno 23,8-10-¢ u 12-10-*). Naxe mpu panuomepnox 
HarpeBaHHH CerMeHTa Ha rpanuue Oad6uTa u cTaqH ToAB- 
MOTCA OTPHIBaOlMe ycunun. B gelicrputeibHOcTH Bepx- 
HAA WacTb cerMeHTa (co cropoHbi Ga66uTa) Harpeta 3Ha- 
YHTCAbHO CH/IbHeC, YEM HIDKUSIA, H YCHAHe OTPbIBa BOspac- 
TaeT 3a CueT 9TOH HepaBHOMepHOCTH Harpesa. [Ipu oTcraBa- 
Hum Oa0Outa oT CTaJH YxXyAUaeTCA TeNMOOTBOR OT pabouell 
MOBEPXHOCTH B CTadbHOe OCHOBaHue H elle Oouee yBeNHTH- 
Bactca Harpes 6a66uTosoro cos. UIpu naswunw B NOMNAT- 
HUKE MyJIbCHpyloulHx ycHaHi Nponcxo_uT pactpeckuBanne 
oTcTraBlero OT OcHoBaHHA 6a66uTa. Bumoc KycouKxa 6a66u- 
Ta Ha paGouyto noxepxHocrs MpuBogaT, KaK mpaBMuo, K TO- 
BpeKACHHIO BCEX CEPMEHTOB NOMMATHHKA. 

Ecau no KakuM-au60 IpuqvHaM mponsom10 nomnnan- 
aeHne padouelt MOBEPXHOCTH CerMeHTOB, TO OObIYHO TOT 30- 
HOH NomtinapNenuA OOHApyxuBaeTCA OTCTaBaHHue 6adduTA 
oT cramH. ONO NoABAReTCH HIM peskO yBeMMuMBaeTCA B pe- 
3ybTate NOBbIIEHHA TeMMepaTypbl 6a66ura No 250—300° C. 
Pasanave TemiepatypHbix Kosp@uuventos sMHelHOrO pac- 
wupenna Oa6OuTa M ctTaqH yBeIMUMBaeT Take MecopMa- 
WHIO CerMeHTa IIpu ero Harpese. 

Hs6exam pumensaoxennbix sarpyauenuit MoxHo, ec- 
WH CTatbHOe OCcHOBaHve ‘CerMeHTa 3aMeHHTh amiomMuiHe- 
BbIM, COXpanus 6a66uTORYyIO OGaHHOBKy paGouelt Monepx- 
Hoctu. TlockoupKy TemnepatypHble Kostouiuenth aaHeit- 
HOrO pacuiMpeHua Ga66uTa u anloMHHMA UpakTHyecKN OH- 
HakoBbl (cootsercrsenHo 23-10-§ nu 23,8-10-8), ycuanit 
OTPHIBA UX [pyr OT Apyra MmpH Harpewe cermeHTOB BOsHH- 
KaTb He OyAer. OMHAKO TEXHOMOPHYCCKH TpyAHO O6ecneuNTD 
TpouHoe cielienue Gab6uTa c atiomunueM. B mocaenHee 
BpeMa paspaOoraHa TexHOJIOrHA HamiaBKu OaOGura Ha cer- 
MeHTbI H3 aJOMHMHMeBOrO ciiviaBa MapKku AMI-6 c mpempa- 
PHTCIbHLIM OMeAHeHHeM HM OOMYKMBaKNeM CerMeHTOB rab- 
BaHHUCCKHM CIIOCco6oM. 

Konerpykuua cermenTos mpHusatra AByxcstoiinol: Bep- 
Xyllka H3 awIOMMHHeBOrO ciiaBa ¢ 6ab6uToBolt sannBKon 
H CTaJIbHas HHAKHAA YacTb cerMeHTa (momyuiKa). Taxue cer- 
MeHTDI ObWIH H3OTOBJeHEI H YcTaHOBJeEHEL B NOANATHHKAX 
Ha 2KECTKUX BUHTOBBIX Onopax arperatos J[Henpogzsepxun- 
cxol u Hanaxoprexoli TSC smecto crampasix c coxpaxe- 
HHeM Bcex pasMepos. B ra6a. 13-4 npuBexeHs HeKoToOpsle 
Hable STHX NOLTATHHKOB. 

Boviee vem natumernuli onbir skcuyaTauna noxuATHH- 
KOB C€ a/IIOMHHHEBbIMH CeTMeHTAMH lOKa3avl UX BbICOKYIO 
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TaGnuua 13-4 
Alannole nodnamnuKos ¢ aAWmunuccHM ceemenmame 


Tloxasarema sPierbonseg-..| , Mesakgprexss 
Harpysxa na noguarnux, MH... ...| 16,0/12,5 | 4,35/— 
Yaesbiat warpyska Ha cermextsr, Mila. . 4,9/3,9 2,9— 
Uncno cermentoo it sobs Hat oben Ge gosh BUNK 8 
Paamepbi cermentos (uma, IspHHa), CM 4450 44X48 


IipHMevanne: B yHcamTene AaMbi pacterHble, B sHaMedaTene— melicreHTesnb- 
une saauentra. 


HaMeKHOCTh H OoMbiMe SKCHAyATAaMOHHbIe yoOcTBa 10 
cpaBHeHHio CO CTadbHbIMH cerMenTamM. OcmoTpbt noka3asn 
xopoulee cocrosHue Kak OaGOHTOBOH NoBepxHocTH cerMeH- 
TOB, Tak H MX TbIIbHOM CTOPOHbI,; HHKAKHX BMSTHH Ha TbIIb- 
HOM CTOpoHe B MeCTaX ONMPaHHA asIOMHHHEBbIX CerMeHTOB 
Ha TogyuKy (ocHoBaHHe cermenta)) He O6HapyxeHo. No- 
Bpex enn MOANATHHKOB NOCIEe YCTAHOBKH Ha HX asIOMANHe- 
BRIX C€PMCHTOB He HMC/IOCb, B TO BpeMA Kak pH paGoTe 
CO CTaJbHbIMU C€fMeHTaMH Takue NOBpexkeHun 6uriu. Ha- 
mpumep, Ha arperate Ne | Tlamaxoprexoh TSC xo samensi 
CTAJIbHBIX CETMCHTOB aAJIOMHHHEBLIMH MPOMCXOMHAO pac- 
TpeckuBanHe Ga6GuTa u OTCTABaHHe ero OT CradwbHOrO OC- 
HoBaHua. TemiepatypHbili pexKHM aJIOMMHHEBbIX CefMeHTOB 
OnuaronpHATHee CTaMbUbIX: MeHbUIe pas6poe TeMMepatypbl 
MEK AY OTACAbHbIMH CEfMCHTaMH, HeCKO/IbKO HuxKe OHI 
YpOBeHb TEMMepaTyphI, USMEPeHHDI cTaHNMOHHDIMU TIpHOO- 
pamu (puc. 13-5). 

Ha Jnenpoysepauucxon TOC Gbiun mpopemxenbl cpas- 
HUTCAbHbIe HATYPHLE MCUbITAHUA NOAMATHHKA CO CTaAbHbI- 


rele | e 1 
60 
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55) T 
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zrmtiermwerwyvy wm mex ot x 
Mecrust 


Pue, 13-5. Temnepatypa noanatHuka arperata Ne | Tlanakoprexolt TOC 
co crambubima (/) H amomundeBEIMa (2) cerMentamu, 
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MH H agiomMunveBbimn cermenramu {JI. 14]. Usmepenua noKa- 
3aJIM, TO pacnpesemenue TemnepatypHl BOwH3sH padouelt 
MOBEPXHOCTH AJIOMHHMCROFO CerMeHTa SHAYHTebHO Gosce 
papHomepnoe, 4em cratbHoro (puc. 13-6). Tlepenan temme- 
patypbi 10 Aaune cerMenra (10 cpeqHei AuMuM) cocraBAa- 
er 10—11°C gua amtomuunesoro u 14—16°C gan craapHo- 
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Puc. 13-6. Temueparypane now cerMcHToB MoansTrHuKa erperara 
Tuenpogsepauucsol TIC upn N=44 MBr, 


@—vemnepatypunie nora; 6—pagnamunic; o—-Taxremmanbinte cevenua. 
—craasuol; ————amiouunnensiit cerventsi. 


ro cermMenTos. Sona HaMOovIbUIMX TeMMepaTyp cMenjeHa 
Y asOMHHHeBOrO CerMeHta OuH2KEe K WeHTPY. 

AOcomioTHaA TemMuepatypa y MOMNATHHKa c aJiOMHHHe- 
BLIMH CefMCHTaMH HECKOMbKO HAE MpH pabore no, Ha- 
Tpyskoft u Bue Mp pa6ore Ha xoslocrom xoxy. Maxkcu- 
MaibHasd Temiepatypa paouci moBepxHOcTH aaIOMHHHeBO- 
ro cermeHta cocrapusta 56°C np temueparype macaa 28°C, 
a WanO6onbuiaa Temieparypa pa6oueli noBepxHOcTH cTamb- 
Horo cermenta 59°C npu Temnepatype macaa 30°C. Tlepe- 
ma TeMMepaTyphl AO TOMMLHHe aOMMHHeBOrO cerMeHra 
cocTaBiaet B cpetuem 4°C, a ctambHoro cermenTa 6—8°C. 
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Takum o6pasom, amomunuensiit cermeHT Oovlee paBHoMepHO 
MporpeT He TobKO NO NoBepxHocTH, HO H nO ToAWMHE. Te- 
Pela Temiepatypsi 10 TomMHHeE MOAYWIKH Noayien mpHMep- 
HO O]MHaAKOBbIM AIA asIOMHHHeBLIX w CTaJIbHbIX CCPMeH- 
TOB — oKos1o 38°C. 

B TlORMATHUKE Cc aJIOMHHHEBLIMH cerMeHyTaMA OTMeYeHAa 
SHAYHTCAHO Goubiuak paBHOMepHOcTh HarpeBa cerMeHTor. 


Puc. 13-7. Wamenenne temneparypi cermeitros noguarnuca arperara 
Tlnenpogsepxunexok FIC pH tycke (a) u ocranosxe (6). 


—~crampuoa cermenr:  atoMunnensih cerment, Uudbppt oGoana- 
‘aior HoMepa TepMomap, 


Ecau TeMMepatypa OTHEbHEX CTabHbIx cePMeHTOR OTZIH- 
waulach ua 5°C, TO aJOMMHHeBIX— Bcero Ha i~2C (no 
CTaHUMOHUBIM TEDMOMETPaM compoTuBaeHua). Suauntenpuo 
orinvaerca XapakTep H3MeHeHHn TeMMepatypLi aJiiOMHHHe- 
Boro H CTaabHOrO CerMeHTOR pH mYyckax u OCcTaHOBKax 
(puc. 13-7). Harpesanne AMOMHHMEBEIX CerMeHTOB mpH 
mlycKaxX MW OcTHBaHHe TIpH OCTaHOBKax NpOHCXOAMT 3HaudH- 
Te@bHO HHTCHCHBHee, 4eM CTAJIDHBIX C€fMeHTOB, YTO OOBKC- 
HACTCA NOYTH BEBOe SombHTelt TCNAOCMKOCTbIO avIOMMHMA. 

Takum o6pa3om, yeTanosKa AaJIOMHHHEBBIX CermMeHTOB 
BMeCTO CTaJIBHbIX He H3MeHH a cyllecTBeHHO o6uyero Yypos- 
ASL TeMIeCpatypbi MOANATHHKAa, HO mpuBesa K Ooviee paBuo- 
MepHoMy pacipexenenuto Temmepatyppl B Tome cermeHra 
H Mex Ay cermeHTamu. 

Vsmepenus rommuubt macnsayoli IWICHKH B NMORIATHHKE 
CO CTaJIbHBIMH HM avOMHHAeBLIMU CermMeHTaMH noka3aJu, 
4T0 OHA G6TH38Ka B OOOHX Cay¥asix, HO BCe 2Ke HecKOMbKO 
Bplllle B NOMMINTHHKE CO CTaJbHbIMH cerMeHTamu, B taba, 
13-5 npugement suayenna tomunHs M€HKM B Tpex TOUKAX 
lo cpeaneit ‘IMHHH cermenta. B Pa3HbIxX OIIbITAaX OHH HeC- 
KOKO OTHMYAaNHCb. Tlanst HaHMenbmune 3HayeHHA, novly- 
MeHHbIe Moche AMTeAbHOM pa6orst arperara. u mporpesa 
NOANATHHKA, 


282 


TaGanna 13-5 


Toaumpna macannoit nacaru no c. PeoHelt Aunun ceemenma 
8 NOONAMHUKE ¢ AAOMLKUESOLML K CMAALHOLNL ceemenmamy 


Tommie nxeHKH, skm 


Amomnrestie cor- Graapune cernenrs: 
Mesrbt 
‘Mecro samepa 

Xoxocrot | Harpysxa | Xonocrot | Harpyara 

xo 25 MBr xoA MBr 

HaGeraiomas Kpomma., . . . 110 7 120 70 
CepenuHa cermenta , ,., 60 50 80 50 
Cécratoutan xpomna |). | 30 25 60 30 


Vs 1a6aMilbt BUAHO, YTO pu paGoTe arperata Na xomoc- 
TOM XOAY TOMIMMHA MaCMANOH MIeHKU B MOMMNATHUKe ¢ autio- 
MHHMeBbIMH CerMeHTAMM MeHbUIe, a mpH pabote arperata 
Tox Harpyskowt MpakrHyecku OLMNAKOBA AIA AaJIIOMHHHeBBIX 
H CTadbubIX CCPMeCHTOB. IIpu aJIOMHHHEBbIX CEPMeCHTaX Hec- 
KONbKO B Oouee NerKHX yeuOBHAX MpOXOAUT TporaHue poro- 
pa arperata Up WycKax mocae CTOAHOK DIATebHOCTDIO oT 
10 Mun no 1 4, Tak Kak pa6ouas TOBePXHOCTh amioMHAHne- 
BbIX CelMCHTOB OKasbIBaeTcA xonoWNee Ha 4—6°C, 4eM 
CTAIbUbIX CCfMCHTOB, 43-34 Goee HHTeHCHBHOTO OcTHBaNHA 
AMIOMHHHEBBIX CerMeHTOB NOcMe OcraHoBOK (puc. 13-7). Cy- 
MLCCTBCHHBIX OTAMUHH B XapakTepe OOpasosaHua MacnsaHOti 
MCHKH Mp NyCKaX MH Ce YMEHbINCHMA IPH OCraHOBKax AAA 
CTaJbHbIX M aJIIOMMHHEBbIX CEfMeHTOB He OTMEUCHO. 

B oxkcniyaraua aJiwoMMHMeRBIe cerMeHtb! OKagamHcb 
SHAWNTCAbHO yMOGHEe CradbHbIX H3-3a MeHbINerO Beca. Tak 
Bepxyllka CerMeHTa NoguiaTHnKa arperata 7\nenporsep- 
xnuCcKO TSC 8 o6nrunom ucnomHennn (a3 crasu) Becur 
1000 H, a raxoro xe mo pasMepaM amiomHHMeBoro CcermeH- 
ta 350 H. 

Takum o6pasom, NPHMCHeEHHe aJIOMMHMeBEX cermMeHToR 
© 6a66uroBoh sanusKo padouelt noBepXHoctu ‘BMecTo 
CTabHBIX C€fMeHTOB ToBEIUAacT HalexKHOCTh paborsl nos- 
UATHHKOB H fleaeT Gonee yROOHOl ux SKcMyaTanuw. 


CNUCOK JIUTEPATYPbI 


1. AGe P. A. Paspurue KoncTpyxuuii NOAMATHHKOB BepTHKaJIbHBIX 
TuAporeepaTopos u 3amaun B STOH OOacTH. — «<BecTHHK SAeKTpompo- 
MobuuexHocTH>, 1938, Ne 2, c. $—I1. 

9. Anexcannpon A. F. Hecneronanue tentozoro pexuma w ycrpa- 
HeHMe Meperpena TOAMATHHKA TuqporewepaTopa. — «<InexrpHyeckHe 
cTangun>, 1961, Ne 3, c. 49—55. 

3. Ancxcanypos A. E, Tesmepatypunit xouTpoa» nonnarnaxos 
rampoarperaTos. — <Dnextpuyeckue cranny, 1962, Ne 3, c. 44—47. 

4. Anexcangpos A. E. Hartypynie uccaexosaiva Kpynoro peter 
CHBHOO HOAMATHUKA THLporenepatopa. — «IeKTpoTexHuKa», 1964, 
ec. 1-5 

5. “Auexcanpor A. E. Bonpocst akcimyatanan MosITATHUKOS KpyII- 
HBIX BePTHKAMbHLIX rigpoarperatos. M—J1., «Oueprua», 1966. 59 c. 

6. Anexcanapos A. E, HarypHble uccneqoBanui nownaTHMKa rHa- 
poreueparopa ua riapasstusecxoll ocuone, — <Inexrpuueckne craniuH, 
1966, Ne 1, c. 42—49. 

7. Anexcangpos A. E. Koxtporb paGorm moanaTHHKos rimpoarpe- 
raTos. — «Saexrpuyeckne cranynn», 1968, Ne 11, c. 37—42. 

8. Anexcanpos A. E, Busine xeposnocta sepkaapioti nonepxro- 
cTH pice Ha paOoTy nognaTHaKa.— «Onexrpnueckie cTanunur, 1969, 
No 6 43-—48. 

9.  Anedeaatin A. E, Harypure necnenonanns noaustunKos, yera- 
HOBJHHBIX Ha renepatopax JHenpon3epxuncKo TIC. —<Qaextpotex- 
uuka, 1971, Ne 2, c. 16—20. 

10. Anekcanapos A. E., BpemewHasd HHCTpPYKILAT MO SKcIIyaTaLAM 
NogMATHNKOS KpynuEX rumpoarperaros, M., CLIHTH OPIP9C, 1971, 
18 c. 

11. Anexcanapos A. E. Pesyaprarsi watypHbix uccenosanuit 101- 
HgTHHKOB rugpoarperaros Bosxcxo TIC umewn B. HW. Jlewmna.— 
«Qanextpuueckue cranuuur, 1971, Ne 12, c. 45—51. 

12. Asexcanzpos A. E. Tlognatiwxu ragpoarperaros c mpuny- 
AuTembHOl nofayelt cMagKH K ToBepxHOCTaM TpeHHA UpH nycKax. M., 
«<Oueprua», 1972. 86 c. 

13. Anexcaunpos A. F., Mankon A. JL. Tlosuimerxe xamexnocra 
paOorbl NOLMATHHKa MyTeM HcnpaBAenvi sepKameHO MoBepxHOcTH AH 
Ka. — «<Hatagounble  SKCNepkMeHTaybHBle padoTel OPI POC», 1972, 
ort. 40, c. 62—69. 

14. Anexcannpos A. E. Hatypxpie uccnenoBaHua NOANATHMKOB pa3- 
SIMUHEIX KOHCTpyKuuil, ycTaHoBmeHNHx Ha rHgpoarperatax J[wempo- 
asepxuncKoh [9C.—«Hadanounple 1 SKCTepHMeHTambHEIe padoTt 
OPFPSC», 1972, sum. 40, c. 55—62. 


284 


15. Anexcatgpos A. E. Pesyntratit xatypusix uccoenopannit ppyx- 
pauHoro MognATHHKa raxpoarperata HopocnOupcxo T9C.— «<daex- 
‘TpuyeckHe cTanunH», 1973, Ne 10, c. 17—23. 

16. Aaexcangpos A. EB. Meroauseckne pekoMeHAanuz mo yayd- 
MeHHIO SKCHAYATANMONHOLO KOHTPOAA NOLNATHRKOB ru_porexepatopon. 
M, CLIHTH OPFPaC, 1973. 58 c. 

17. Anexcees A, E, Kouerpykyua saexrpyyeckux MauuH, M., Toc- 
aHepronssar, 1958, 427 c. 

18. Anuyxos A. H., Byrpun C. C., Jlyppe A. H. Onstr mpoextapo- 
BaHHA H SKCIyAaTauMN TOPNSOATAMLHBIX KaNcyAbHAX THApoarperaTos 
Uepenopenkoi LOC (O630p). M., Mubopmsnepro, 1972, 42 c, 

19. Apurenencxuii H. H., JIepaua C. H. O nossmenun wagexnocrs 
SKCIyaTauwu = KalICyIbHbIX rupoarperatos. — «I uaporexnuyeckoe 
crpoxteaberso», 1973, Ne 6, ¢. 35—38. 

20. Bepuurein Jl. B. Our sxcusyatauun ropusonTaspnnix oce- 
Bux THApoarperaros (Kancyapunx u maxrusix). M., «<uepraas, 1966. 
113 ¢ 

21. Bopoéves B. I, Uimeapkos B. C. Pemont nognarHuka c yerpa- 
Henem Topuosoro Goa sepKana Ha Borxanckoh TOC.—«C6opnix ma- 
TepHanos 10 oOMeny omsITOM 9KcnyaTaunu aueproycranosox HTO 
suepreruveckol npoMatviernuocra». 1966, c. 1o—19. 

22. Puspoumamuueckan Teopua cma3Ky. Ilog pea. JI. C. JleiGen- 
soa. M, Texteopetusgat, 1974. 575 ¢. 

23. PoayGosckui M. T. Meron caenkos 2d KOHTPONA YHCTOTH 
nozepxnocta.—B xu.: Kavecrso mozepxnocty getanei mamun>. M, 
Mauirusa, 1949, «a. 11. 

24, Typan Ji. -E., Xoax JI. @. Mecnegosanue ynopnuix ro,inan- 
HuKOB ¢ CaMOyCTaHaBIHBaOMMMncA NoAymKamH. B  xKx.: —Mexayna- 
PowHat KOH@epenuns no cMasKe M usHOcy Mamun. [log pea. 
A. M4. Nerpycesusa. M., Mauirns, 1962. 

25. JMetuuxo @. M., 3aropoquaa T. A. @actoscxuit B. M. Ilpou- 
HOCTh HK KoneGaHua aneKTpw4eckux Mauraa. JL, «Oneprua», 1969, c. 440. 

26. TLomOposckuii B. B., ietunxo ©. M., Epemees A. C. w ap. 
Tipoextvposanme ruaporexepatopos, 4. Il. JL, «Quepras, 1968, c, 363. 

27. Aeauxon A. K. Mopmst KOHTYpa ynopyBIx nonymex noznsTHH- 
KOB ii 4X MpWemHoro ckoca.—-B xH.: PacyeT Hu KOHCTpyHpoBanHe 
netasei Maurin. M., Maurus, 1956, c. 163—179. 

28. Tpauxow A. K. PacueT necyueli cuocoGHocTa Macisanoro caos, 
TpeHHA H KOOpAMHAT NeNTpA AABMeNHA YNOPUIX MomyuIeK noANATHH- 
Ka, HMeIOMIMX KPHBOsHHeHD KoHTyp.—B xx.: Passurne ruqpomuna- 
Mx¥ecKOh TeopHu CMa3KH MpHMeHHTeMbHO K YNOPHBIM NOAUIMIHHKaM 
cxoubKenus. M., Usa, AH CCCP, 1959, c. 5—I03. 

29. paukos A. K., Wrepa E. M1. Xummso-mexanuueckai meroa 
yerpaneuua jedekTon moBepxHocTH WuCKa HOsMATHHKA Tru~porenepato- 
pa.—«<Hudopmanuontioe coo6menne Ne [-1/66>, M. BTM OPIP3Cc, 
1966. 31 c. 

30. Abauxos A. K., Maxoseuxo A. M., Onsir mpMekeuua cHHTe- 
THKO-MeTaMIOKepaMHUecKorO —altTUdppuKQUOMOTO MatepHana C-1-¥ 
B MOAUATHAKAX rugporexeparopos. — <['uapoTexamyeckoe crpouTedtb- 
cso», 1973, Ne 9, c. 14—I7. 

31. Eropos B. Ji. Ontwueckne 1 ulynopsie npuOopE qt HaMepeHnit 
wepoxozatocra uowepxnocrei. M., «Mausnocrpoenues, 1965, 223 c. 

32, Kyanor B. C. Skentyaranus arperafoB HAaCOCHRIX H rHApo- 
gueKTpuyeckux cranunit. M., Pewnsat, 1953. 203 c. 


285 


33. Kupnuxuh V. C,, Crpynun B. A. Konerpyxuna u pacuer na 
MpOuHOCcTh AeTatell MapoBbx H rasoBbix Typ6un. M., «Mamiunocrpoe- 
wue», 1968. 515 c. 

34. Kupuos B. A. Uccaeqonanue padotsi razpazuyeckolt onopL 
NOMMATHHKA © TOHKOH noxymko#, onupalowelica Ha wHAKOCTb. ABTO- 
ped. AWC. Ha coucKaHHe yyeHOH cTeneHH Kaw. TexH. HayK. M., 1973 
(MM ALL) 

35, Heanos M, A., JletKos H. Jl, Hatypabie ucnutaiua noanatan- 
Kos rugporexepatopos Bonackol FOC umern XXII cpesga KIICC— 
B xu: Bonpocn sxcnayatayun rmaposaextpocranuat. M—JI., Yoc- 
sHeprouszar, 1962, c. 81—99. 

36. on H. Wi. Toxnarauxu rugporenepatopos. Teopus 4 pac- 
yer, M., LIBTH HAM snexrponpomemmesxocrn, 1958. 46 c. 

37. Kasapos C. A., Pyéuos B. B. Onsirnaa oxcmayatauna un nc- 
caAChOBAHHe MOAMATHUKA THupoarperata c cHHTeTHYeCKHM NoOKpHITHEM 
cermentos. — «Qnexrpuueckue cranunuy, 1974, Ne J, c. 29—34, 

38. Hognatmukn, Hanpasamonyie MOMUUENHAKK HM KPeCTOBHHBL MOUl- 
HLIX Taporenepatopos. Cep, 5, «Texuonoria Maumiocrpoenus». M., 
<Sneprusm, 1968. 92 c. Al M. A. Kanaan, 9. B. Whxoapnax, 
M. UH. 3ynaenesny, P. A. Ipytkosckuii. 

89. Kanga M. A. Tloamaruuxn ragporenepatopos. — «<Oextpocn- 
a>, 1956, Ne 14, ¢. 9732. 

40. Komessnxos H. Haqanka u SKCHAyaTalan CHCTeMbI CMasKit 
HOAWMnHuKOs arperatop Kuescxoii TOC. M., «Sueprua», 1972. 32 c. 

41, Koxepnnkos H. H. His onbita okcnyarauun noquaTHAKoS TMn- 
poarperatos Kpemenayrcxo% TSC. —Sxenipecc-undopmanus. Cepus 
<Oxctinyatanua sHeprocactem». CLINTH OPIPSC, 1973, Ne 18 (85). 
14 ¢ 

42. Koposumnexai M, B. Teopermueckue ocnospr paSots: noxumun- 
HHKOB CkospxKenna. M., Mamras, 1959. 403 c. 

43. Kocmn Ko. Fpysos M. H. Mognatamu va raapananye- 
cKoH onope AJA MOMHUX ruAporenepaTopos. — «BecTuuk sexTponpo- 
muumennocri», 1955, Ne 4, c. 2-9. 

44. Koctmu K. . Ycosepmeuctsopanuble MOANATAMKH Ha TMapaB- 
auueckol onope. — <Suexrpotexunxa», 1970, Ne 5, ¢. 35—37. 

45, Kyau H. A. Daspoguuamuseckaa Tteopus cmasku ynopHex 
nommanauxos. Hosocu6upcr, Usx-no Cu6, omeaexus AH CCCP, 1960, 
c. 130. 

46. Nergop H. JI, Hatypueie scnbrranua mogmaTHuxa ramporene- 
paropa Bosackol T9C umcnu B. VW. Jlewma.—B Ku: Passurne ni- 
POJMHaMEuecKOt TeopuH cMaaKU MpPMMeHUTeNHO K YNOpHEIM noguuT- 
HHKaM CkOub2KeHHA. H3a-Bo AH CCCP, 1959, c. 132—142. 

47. Maxosenxo A. H. PesyasTatel cpaBHuTembHbIX ncHbITaHui Ma- 
repnaaa C-I-Y n 6a66ura B-83 8 HatypHBIx NYCKOBBIX YycaoBAAx pa- 
OoTb NOMMATHHKA ruporeHepaTopa. — «<Onextpuyeckue cranny», 1973, 
Ne 7, c, 48—45, 

48. Nlorammux C. H., Crporanos E. M., Ycneucxwit A. JI. Onuit 
CTPOHTeCTRA, MOUTaKa HM OKCHyATAIH TOPHSOHTAMbHLIX xancyAb- 
ABIX rHtpoarperatos Kuesckol TOC. M., «Sueprua», 1968. 49 2. 

49. Qkcnayatauna rimposmexTpocTaHuMil M THpoTeXHHYeCKUX co- 
opykeauit (Ped. cOopHuk «Bueapenunie panvouanusaTopcKue mpeasto- 
2xenns>). M., Hndopmsuepro, 1974. Buin. 298, c. 20-21. 

50. Capxucos M, A. OxcnayaTamia u uccaenoBanwe ruzporexunue- 
cKHX coopyxkenuii u oGopynozanua Bomxckok [SC umMewa B. Hi. Jle- 
una. M., Tocsueprousaar, 1961. 216 c. 


286 


51. Cwoaencknii A, H. Koxcrpyxposaune a pac ii - 
BLix TYpOHH. M., eMaminaccrpoenier ice, Are nae tape 
52. Anonckui M. HM. Koucrpynposanne a pacseT Ha MpoyocTs me- 
Eanee epoee: ee eecares ad AH CCCP, 1947. 647 c. 
03. Boswall R. O. The il icatis 
anne ‘cory of film lubrication. Longmans, Lon- 
54. Charnes A., Osterle F., Saibel E. On the soltition of the Rey- 
nolds equation for slider-bearing lubrication-IV. Effect of tanncatts 
Pn scoatty.—— abrans ASME», August 1953, vol. 75, Ne 6, p. 17 


55, Fuller D. D. Theory and practi icati gi 
New Fore ee. pCigeteory and practice of Inbrication for engineers 


i he The Jupia power plant—«Water Powers, Febr. 1968, p. 33, 
57. Laffoon C. M., Baudry R. A., Heller P, R. Performance of ver- 


tical water wheel thrust bearings during the starti iod. — 
ASME», May 1947, vol. 69, MoM. p. Sel 37a ne Petiod. — Trans. 


58. Neyrpic hydraulic turbomachins, — «Water Powers, Nov. 1972 
59. Raimondi A. A. The influence of longitudinal and transverse 


profile on the load capacity of pivot ings.— 
ple ena pacity of pivoted pad bearings—«Trans. ASME» 


60. Sven Gynt. Recent developments of bearings and lubrication 
systems for, Nettical "generators. — <ASEA-Journals, 1947, vol. 20, 


Gl. 600-M its ee, — Engi i 
Toba. ey units for Grand Coulee, — «Power Engineering», May 


OrNABSIEHME 


Tlpeaucaosne 


WUacrs nepapaa 


KOHCTPYKUMM MOANATHHKOB PA3JMYHbIX THMOB 
M OCOBEHHOCTH HX PABOTHI 
Taaza nepsas. Noanataakn na TPyXHHHOM OCHOBaHHA 
1-1. Huckospie noguatanKn 
1-2, Cermeurnpie nomnatanky . 


Taaza ptopas. Moxnatanxu c Bpalaiomumucn cermentann 
2-1. Onncanve Koncrpyxnan . 


22, Hexocrateu, ocaoaamoute padory noanarHiKon 


2-3. Tpenmymectaa nomnsatumKos ¢ ppautaouuimucn cermen. 


TaMH 


Taapa tpersa. Nognstaaxa wa suutosoi ono 
pacnosioxKeunemM cermexToB 
3-1. Onxcanne Koucrpyxnna get 
3-2. PaGora orzenpyax snementos nognstanka 
3-3. O6nact mpumenenns . eR erate was OS 

Tuapa Yersepras. Nognatauxn na THApaBAN4ecKOo onope 
4-1, Uprunam pa6otsr 1 omucanne KOHCTPYXI\HH , 

4-2, Pa6ora cuctemsi ragpasaniecKoro BbIpaBHUBaHHA 
TpyaKn fe didase bia mec koe te 
4-3. EABHOMEDEO CHE Pachipenenexua HarpyskH Mexmy cermeH- 
Mt ke Oe 
-4. Craaxupanne nyapeanuit s. 
. 3aTpynvenaa Bn pa6ote nogznatTHuKxa | e 
BCAMYCHHE 9/aCTHUHOCTH OMOPHOK cHcTeMEI . 

. Tlepcniextusst pasputan . 

Taasa natas, [eyxpsqnue noxustanKka 
5-1. Onacanue Koncipyxuun 
5-2. Yeaorua pa6orit cermenton 
5-3. Henocratkn xKoucrpyKuan x os 
5-4, Peryamposka Harpyskn Ha cerMenTEt . 7 

Taasa mecraa. MoxnsrauKn  emaaxt 

5 C NpAHYAATeIbHOH nogayel cM: 
K MoBepxHoctam tpexna aR ee _ oe 

m Koaerpyerane oco6ennocrn ea 8 

» AAOCTOWHCTBA MOQUATHUKOB ¢ IpHHyaute, it auett 

baa pPHHYLMTeMEHOK nomavelt 


.Hexoctaran nognsTauKos ¢’ npHiyaurenbaoh nogauell 
pHa qaTenbH 

Cie Raw arg: 

Ackaxenna, BHOCHMBIe B paGoty noxnaTHEKa cucremol 
HPHRYAHTeMBHOH momaya cMasKH . fe 

‘Gora OTHeTPHBIX 3/IEMEHTOB cHCTeMHE NPHHyAHTeEAbHOL 

nomayn cmasKn pinta gy 


6-6. O6aacts upumexenia noxnatHHKoR ¢ npuuyawrensnoh 
; | MOMMATHHKOB ¢ npHHyauTenH 
moyayefl cMa3kH a. & aera . 


pe ¢ OLKOpALHEM 


Ha- 


288 


Taapa cegbMaa. NOANATHMKM ropHsonTaubABix rMApoarperaToR ~ 


1. KonerpyktHsubie ocoGeHHocru mM yclOBMA paSoTH . . 
7-2, Ynpoulenme yupanacnax ropHsontaqpubimu Tuxpoarpera- 
TaMM B CBASH C CCOOCHHOCTAMH NOAUATHHXOB E 
7-3. OcoSexHoctH paGOTbl KOHTPHOANATHMKOB  . «+e 
7-4. OcoGexHocTH pemouTa Se a 
7-5, Cucrema cmask 


Yacth ptopas 
TIYTH NOBBIMEHMA HAEXKHOCTH PABOTDI 
NONATHUKOB 


Puasa poceman, Onpenetenne u ycrpanenne neposHoctH sepKaay- 
woh nowepxuoctH mucKa 2. eee 


8-1. Kaaccnuxanua neposuocteit norepxnocrit 
8-2. LepoxopatocTh sepKasbHoll noBepXxHocTH mHCKa 
8-3. BosHHcTocTs sepkavIbHOw MoBepxioctu AMcKa z 
8-4. MakpoxeposHoctb sepxaabuok mosepxnocta aNcKa . . 
[aapa gepatas, Peryuposka 9KCWeHTpHcHTeTa CermMeHTOB 
9-1, 3uauenne npawuaeHol ycranopKu sKcueNTpMcHTeTa . 
9-2. Bausuue yaesmuenna skcleHTpHcATeTa Hara 
9-3. Cnoco6bl H3MepeHHA SKCHeHTpHCHTeTAa . . 6 ee 
9-4. Croco6bl H3MeHeHMA SKeWeHTpUCcHTeTa 6 ibs 
9-5, YMeubuieyue -TanrenunaabHoro oxciienTpicutera B mpo- 
wecce akcimyaTalwa . . ew ee ee 
{aapa xecatan, Peryauposka Harpy3KH Ha CerMeHTb NOANATHHKA 
10-1, OGuywe nostoxeHHa Gs Be Sie Sh, vee age 28 
10-2. Texsometprueckue cnoco6pl KOHTpoOAA HarpyskH 
10-3. Huauxatopo-puaxntic choco6u KonTpoan KarpysKH 
10-4. Isezomerpuecxuii cnoco6 KoHTpoaa HarpysKH .. 
10-5. Croco6s! KONTponA Narpy3KH Na CerMeCHTbl ABYXPAAHBIX 
NOANATHHKOB . . +e + 6 tt te 
10-6. Kourpons narpyskm wa cermenTst noanaTuuKos ¢ THA 
papamuecko onopoh. . . . . - s es ee 
10-7. Bananne coctoaia detanel mO_MATHHKa Ha TOYHOCTS 
perysMpoBkKH Harpy3Kit rs de ig tie 
10-8. Bausune pasauanofi 2KecTKocTH ONOpHLIX TapenoK Ha 
pacnpegenenue Harpy3KH Ha cerMenT.. . . . 
[napa ouMnuaquatas. TemneparypHblit KOHTpOab NOANSATHHKO! 
(aapa asenaguatas. Padota noxnsatTHHkoB npk nyckax HM OCTa- 
HOBKaXx rupoarperaToR P ie ee 
12-1. Tlyckospre pexxumut noanaraukon rumpoarperatos ¢ 10- 
BOpoOTHo-AoNacTHAIMH Typ6uHaMH “ a ow 
12-2. Ilyckopple pexkuMbI NOAUATHHKOB TaapoarperaTos Cc pa- 
AMadbHo-ocesbIMM TypOuKamaH . Ben Mee 
19-3. Pa6ora nognsTHMKdn mp ocravopKax THmpoarperaton 
TyaBa TpuNaguatad. TipHMeweHwe HoRbIX MaTepHanos B ToanAT- 
HMKax ae eae ie Oak ae ee te 
13-1 CermenTst c CHHTeTHKO-MeTasIMYECKMM TOKPbITH 
. CerMentbl HS adIOMMHMeBOrO CnaaBa C GaSOntosbiat no- 
KpBiTHeM os a eM ‘ 
Cnucon autepatypa . . . 2. 1 ee ee 


131 
131 


136 
138 
139 
141 


